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PREFACE 


' In the present work, I have collected the results of the hydro and biological investigations made by me in some of 
the fiords in the north of Norway, in the winter of 1899 and 1900, when at the cost of the Norwegian government and the Horgon 
Museum I made investigations in the fishing waters of Lofoten. For this purpose, 1 hired a little steamer „Gunnar Iterg^ fj'Oin .January 
to the beginning of May, 1899. During these months, observations were made in the Vest Fiord and in the sea beyond Lofoten, 
Vcsteraalon, Scnjeii and Finmarkeii. Several fiords were also visited, as for instance, the Kirk, the Ogs, the Kanstad, the Sag, the 
Tys and the Ofoten Fiords, Skjomen, Ilombaken, Malangen, Lyngen, Kvamangen (including the .Jokel Fiord), flic Porsanger Fiord etc. 

In the winter of 1900, S/S „Asbj0rn Selsbanc" was hired for one month, so that investigations miglit be made in the fishing 
banks which would furnish material with which to compare the ^^nlt||^ obtained the previous year. Wo were also able to visit the 
Morsdal, Halten, Skjorstad and Foldoii Fiords. Of these, the l^jerstad Fiord piDvod to be especially interesting. 

The following apparatus were used: — 

1, Dr. Petterson’s water bottle aiid meter wheel, 

2. A crab with JOOO meters af bron;ce-line, 

8. German nets for plankton gatherings, 

4. Dr, Petersen’s closing not, 

.5. Dredges and a small trawl for zoological gatherings, 

0. Lines and ropes. 

The dredges and trawl were drawn up by the steam winch, but we took in- the water bottle and the plankton nets with 
one worked by hand. 

1 had a very capable assistant, Mr. Niels IIaaoknsen, both winters, he rendered very great service in many ways. For 
the sake of uniformity, I took all the temperatures personally. In determining the zoological material, f have had many helpers, Nor- 
wegians and foreigners. Hut, unless otherwise stated, 1 am personally responsible for the arrangement of the specit^s, and for the remarks, 
which, in some cases, are added. I am especially indebted to my friend, Mr. E, .Jorgensex, for his exceedingly careful treatment of 
the Protistplankton and the Diatoms in the Bottom samples. 

To tho following naturalists, I also wish to tender niy hearty thanks foi- their kind assistance, viz: — 

A, Appellof, O. Hijuenkap, Miss K. Boxnevtk, Euw. Browne, O. (JaulciRkn, R. Collett, M. Foslie, Herman Frielk, 
James Grieg, R. Haktmeykk, Johan Ki^r, Bans Kiiicu, J. Hcitfeldt-Kaas, (J. W. R. Levinskn, W. Litndreck, R. C. Plnnett. 
G. O. Sars, J. Spaure Schneider and H.l Osteuguen. 

My thanks are also duo to the Norwegian government officials and to the managing board of tin? Ttorgen Museum, for having 
been by them enabled to undertako these investigations. Finally, 1 w’ouUl especially thank tlie Director of tho Bergen Museuin, Di*. 
J. Brunohorst, who has, in so many ways, given me valuable assistance. 


Bergen, Vu 1904. 


O. Nordgaard. 
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ERRATA 


pHge 8, line 2 from foot, for 16() ni. (siitnple nr. 154), read 180 

— 9, for Landego 3^ 19' B, read Band ego 14® 4' E. 

— 9, for Arno 3® 15' E, read Arno 14® E. 

— 10, line 2 from foot, for E t 8, road E b 8. 

— 172, line 21, for Rhamphostella^ read lihamphostomelld. 
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NOTES. 


The water samples were taken by means of prof. Pettbhsson's water-bottle and the titration has been made at the laboratory 
of the Bergen Biological Station by Messrs. Thomas Mathieskn (samples of 1899) and Raonak Barman (samples of 1900) according 
to the methods of prof. Pettersson. I have made every temperature observation myself with a termometer of dr. H. Oeisblbb Nachf. 
Pttas, MOlleb in Bonn. 

The distances of the tables are expressed in nautical miles (5»« 1852 metres). 



A. Observations at the Northern Coast and in the Northern Fjords. 
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5.6 

i 19.51 

i 85.2.8 i iU.40 

825 


Skjomen II. 

150 

0 

1.8 

18.99 

84.86 

33.50 

1 400 

1 



120 

6.8 

1 19.72 

i 35.66 

i 34.75 

328 


Abreast of Rontind. 


20 

1.8 

18.91 

84.22 

33.87 

i 401 


Heine 111. 

85 

0 

2.7 

1 19.04 

1 34.45 

j 33.59 

827 




50 

1.8 

18.91 

34.22 

33.37 

j 402 


4 miles OtS of R, 


20 

8.7 

! 19.19 

I 34.72 

33.85 

328 




100 

1.7 

18.91 

84.22 

33.37 

! 403 




60 

4.6 

i 19.83 

I 34.97 

34.10 

829 




150 

1.7 

18.94 

34.27 

3i(.42 

i 404 




85 

6.1 

1 19.6.5 

85.36 

34.47 

880 


At Frostisen. 


0 

1.7 

18.94 

84.27 

83.42 


March 





i 





At the head of tlie 







j 405 

l 

Evens! ad 1. 

157 

0 

3.9 

1 19.31 

34.93 

34.06 



Skjornenfjord. 







j 406 


7 inile.s 80 of 


20 

3.9 

i 19.31 

84.98 

34.06 

331 


Ofotonfjord. 


650 

6.3 

19.95 

86.07 

35.14 

1 407 


Lofotoddon. 


60 

4.8 

1 19.40 

36.09 

34 21 



Abreast of Skarstad. 







j 408 




80 

4.5 

1 19.47 

85.22 

34.34 

832 

. 18 

Btrouimen 1. 

80 

0 

2.2 

19.02 

34 42 

3H.56 

409 




100 

5.55 

1 19.62 

! 85.47 

34.58 

388 


At Hennings v»»r. 


20 

2.3 

18.94 

34.27 

.33.42 ! 

1 410 




120 

6.8 

1 19.65 

36.63 

34.64 

334 




50 

8.8 

18.94 

34.27 

83.42 ! 

: 411 




160 

5.6 

1 19.69 

I 35.<>0 

84.70 

sao 




80 

3.4 

19,18 

34.60 

33.74 i 

1 412 

1 ' Moskenstronimen I. 

204 

0 

2.8 

i 19.16 

i 84 66 

83.80 

886 


Streininen U. 

85 

0 

1.7 

19.02 

84.42 

83.56 1 

418 

i 

i lO miles SO of 


20 

3.4 

19.20 

34 74 

88.87 

887 




20 

1.7 

18.94 

34.27 

33.42 : 

i 414 


Liifotoiiden, 


5<J 

8.4 

19.20 

84.74 

33.87 

888 




80 

1.75 

18.94 

84.27 

33.42 ! 

! 415 


! 


80 

8.9 

19,35 

35.00 

34.13 

889 


Bkmven. 

248 

0 

2.1 

19.05 

84.46 

33.61 1 

I 416 

1 



100 

4.5 

19.43 

35.15 

■ 84.26 

840 


5 miles SWt.S of 8. 


20 

2.9 

19.02 

84.42 

33.56 i 

i 417 




120 

4.7 

19.47 

I 35.22 

34.34 

341 




50 

8.0 

19.02 

34.42 

33.56 

418 




150 

5.0 

19.51 

35.28 

34.40 

842 




80 

8.1 

19.05 

34.46 

33.61 

: 419 




200 

6.6 

19.85 

85.89 

34.97 

843 




90 

8,8 

19.18 

34.60 

38.74 ■ 

i 420 

3 

Kirkfjonl I. 

108 

0 

2.0 

18.79 

34.00 

8t.I6 

844 




100 

6.4 

19.35 

85.00 

34 18 ! 

i 421 

inside tin) Vnrfiord, 


20 

2.5 

18.90 

84.18 

33.35 

345 




110 

6.4 

19.51 

35.28 

34.40 

122 

; 


50 

2.6 

18.97 

34.88 

88.48 

846 




120 

6.85 

19.69 

35.60 

34.70 • 

423 


1 100 

2.7 

18.97 

84 38 

88.48 

347 




160 

6.8 

19,83 

36.85 

34 94 ; 

i 424 

i Kirk fjord 11. 

60 

0 

1.5 

18.67 

38,78 

82.95 

348 




2(Xj 

6.7 

19.91 

86.00 

35.08 : 

: 425 

In the middle of 

! 50 

2.5 

18.98 

34.2ti 

33.40 

349 




240 

6.6 

19.91 

86.00 

35.08 : 


the Kirkfjonl. 

j 





850 


Brottesnos -Skroven. 


410 

6.8 

19.91 

36.00 

85.08 i 

426 

4 

Heine 1. 

150 

0 

2.1 

19.01 

84.40 

33.54 



Between Brettesnea 

1 

j 





' 427 1 

ll miles SO "f 11. 


20 

2.8 

19.01 

34.40 

83.54 



ami Skroven. 

1 









40 

2.85 

19.01 

84.40 

33.54 

351 

17 

Oxsnnd. 

630 

0 

l.l 

18.88 

84.07 

33.23 

' 429 ! 

1 


50 

2.5 

19.05 

31.47 

33.61 

862 


68‘»F N., 


20 

1.8 

18.86 

34.13 

1 33.28 

1 480 1 

1 

1 


60 

8.4 

19.13 

34.f)0 

33.76 

353 


I.3018'.5 E. 


60 

2.7 

18.97 

34.82 

38.48 

1 481 i 



70 

5.1 1 

19.35 

35.00 

34.18 

354 


Between Harnmero 


80 

5.4 

19.29 

34,90 

34.02 

i 482 i 

1 


80 

5.9 1 

19.43 

3.5.16 

34.26 

855 


and iaindo. 


100 

6.4 

19.88 

85.06 

31.19 

433 


1 


1(K) 

6.5 i 

19.58 

85.41 

3452 

836 




150 

6.9 

19.72 

35.66 

34.75 1 

434 




120 

6.6 1 

19.62 

35.48 

34.59 

857 * 




200 

6.8 

19.83 

36.85 

34.91 

i 435 




150 

«.7 

19.69 

35.60 

34.70 

838 1 




250 

6.6 

19.83 

3.5 85 

34 91 

! 436 

5 

Ure 1. 

280 


2.6 

1 



359 1 




800 

6.6 

1991 

86.00 

,35.08 

j 437 


9* jj miles SSO of IJ.i 


20 

2.7 

19.18 ! 

84.60 

83.76 

860 j 




400 

6.4 

19,91 

36.00 

35 08 

i 438 




60 

2.7 I 

19.13 j 

34.60 

33.76 

361 j 




600 

6.8 

19,91 

36.00 

35.08 

i 139 




80 

2.8 1 

19.13 1 

34.60 

38.76 

362 




680 

68 

19 91 

a6.(M) 

35 08 

! 440 




100 1 

4.0 t 

19.24 j 

84.80 

3394 

863 i 


! Sagfjord I. 

210 

0 

1 2.7 

18.97 

34.32 

88 48 

441 

1 


120 1 

5.2 

19.43 

35.15 

34.26 

864 


At Furrunes va-ggen. 


10 

8.1 

19.00 

.34.88 

38.52 

! 442 1 



160 

6.7 

19.65 j 

35.63 

34.64 

865 




20 

3.9 

19.08 

34.52 

33.66 i 

i 443 ; 

1 


200 ! 

6.8 

19.85 1 

35.89 1 

34.97 

866 




50 

6.1 

19.37 

35.04 

34.16 

1 444 

6 

Menningsv;er 1. 

142 

” 1 

2.1 

19.01 } 

84 40 I 

33 54 

867 




100 

6.85 

19.58 

86.42 

84 52 

1 415 


6 miles S^Vt^V^«^V| 

20 1 

2.0 

19.01 1 

34.40 ! 

33.54 

868 

1 



200 

6.4 

19.80 

35.80 

34 89 

i 116 


of H. < 

50 i 

2.1 

19.01 i 

34.40 i 

38.54 

869 

21 

Hennings vser I. 

85 

0 

2.0 

19.00 

84.38 

33.52 

1 417 



80 i 

8.1 

19.13 j 

34.t)0 i 

88.76 

370 


4 miles 8SW of H. 


20 

2.6 

19.00 

34.38 

83 52 

: 148 


1 

190 1 

5.4 i 

19.89 ' 

85.07 1 

34.20 

371 




60 

8.2 

19.12 

34.59 

38.73 

1 449 



120 j 

5.4 

19.39 i 

35.07 ! 

34.20 

872 




85 

4.2 

19.29 

34.1K) 

31.02 

i 450 



140 ! 

6.2 

19..58 ! 

36.41 

31 52 

378 


Henningsvier II. 

98 

0 

2.6 

19.00 

34.88 

33,52 

! 451 


HcMiningsvter 11. , 

no 

0 ! 

1.7 

18.97 i 

34 82 1 

83.48 

374 

1 

1 

6 miles 88\V of H. 


20 

2.6 

19.00 

84 88 

83.62 

452 


5 miles 8WtW of H.' 

50 1 

2.1 

19.01 

84.40 

38 54 

876 




60 

8.0 

19.08 

84.52 

83.66 

453 


1 

80 j 

26 

19.04 ' 

34.45 

38.59 

376 

j 



90 

8.9 

19.26 

34.84 

33.97 

454 



100 i 

5.1 

19.39 j 

85.07 

:u.20 

877 


Henningavier III. 

260 

0 

2.6 

19.00 

34.38 

33.52 

456 

10 

Hisvan’flaket. 1 

175 

0 ! 

1.2 

18.82 1 

84.05 

38 21 

378 


16 miles SSW of H, 


20 

2.9 

19.08 

34,52 

33.66 

456 


Outsiile the Ogs- , 

20 ; 

1.25 

18.90 1 

84.20 

33.85 

879 




.50 

4.0 

19.26 

84.84 

83 97 

457 


fjord. 1 

60 1 

1.3 

18.90 j 

84.20 

33.33 

880 

i 



80 

5.8 

19.44 

35.16 

84.28 

458 


j 

80 1 

1.3 

18.90 j 

84.20 j 

33.35 

881 




100 

6.9 

19.62 

35.48 

34.59 

459 



100 i 

1.4 

18.93 j 

84 26 ! 

38.40 

382 




120 

7.0 

19.69 

35.00 

34 70 

460 


! 

150 i 

1.5 

18.93 ; 

34 26 j 

33.40 

388 




160 

6.9 

19.80 

35.80 

34.89 

461 


; 

170 

1.6 

18.93 j 

84.26 

38.40 

884 




200 

6.7 

19.88 

85.95 

35.03 

462 


Flaket II. ! 

225 

220 

1.7 

18.93 1 

34.26 

83.40 

885 




250 

6.6 

19.88 

85.95 

35,(»3 



Nearer to the mouthj 



1 



886 

22 

Mortsund I. 

280 

220 

6.6 

19.88 

85.95 

85.08 



of the Ogsfjord. 








SO of Mortsund. 







463 


Brett esnes I. I 

177 ! 

0 

1.7 

19.01 

34.40 

88.54 

387 

23 

Reine I. 

180 

0 

2.7 

19.04 

84.45 

83.59 

464 


2'/4 miles 8OV4O 

20 

1.8 

19.01 

34.40 

33.54 



12 miles OtS of R. 


20 

2.7 

19.04 

84.45 

83.59 

465 


of B. 1 

50 

1.9 

19.01 

34.40 

38.54 

889 




50 

4.1 

19.29 

84.90 

84.02 

] 466 


1 

100 

2.7 

19.13 

:u 60 

38.76 

890 




80 

6.0 

19,58 

85.42 

84.52 

1 467 


1 

! 

120 

4.9 

19.35 

35.00 

34.13 

891 




100 

6.2 

19.61 

85.28. 

34.40 

468 


1 

150 

6.7 

19,65 

85.53 

34.64 





O. Nordgaard. 


Locality 

1 

a 

1 

Depth from i 
which sample 
[was obtained! 

Temperatare 
of the water! 
at that depth! 

Raline consents ! 

Nr. 

i 

1899 

' ' 

Date 

Locality 

I 

Ifl 

tS rfS 

Si 

lH 

Isis 

If® 

H o-S 

Saline contents 

Cl. 

per 

litre 

Halt 

per 

litre 

Salt 1 
per 1 
mille j 

01. 

per 

litre 

Salt 

per 

litre 

Salt 

per 

mlUe 


Metres 

1 ” ' 

Metres 






! 

March 

Tranodybet. 

Metres 

Metres 

CO 




Hrette.sneM f. 


170 

6.7 

19.77 

36.75 

34.87 1 

647 

18 



100 

6.0 

19.47 

85.22 

34.84 

hitrtteHuos ir, 

180 

0 

1.6 

18.97 

34.32 

33.481 

648 




150 

6.2 

19.72 

85.66 

34 76 

1 mile NtO'/gO 


20 

1.8 

18.97 

84.32 

33.48 

549 




200 

6.5 

19.87 

35.92 

85.00 

of B. L 


50 

1.9 

19.01 

34.40 

33,64 

550 




600 

6.6 

19.87 

86.92 

85.00 



80 

2.4 

19.13 

34.60 

33.7<1 

551 

20 

Hela. 

150 

0 

1.0 

18.96 

34.31 

33.46 



KX) 

28 

19.16 

34.66 

33.80 

552 


At SvolvsBi*. 


20 

1.2 

19.00 

34.88 

38.63 



120 

4.0 

19.31 

34.93 

34.06 

553 




60 

1.3 

19.08 

84.44 

83.58 


; UO 

6.3 

12.58 

35.41 

34.52 

654 




80 

4.0 

19.29 

34.90 

84.03 


I 150 

6.8 

19.78 

35.68 

34.77 

555 




100 

4.6 

19.3« 

35.02 

34.14 



180 

6.7 

19.80 

86.80 

34.89 

656 




lao 

5,2 

1H.61 

85.28 

34.40 

Raftsund 1. 

48 

0 

2.3 

18 82 

34.05 

33.21 

557 




150 

6.6 

19.77 

86.76 

34.84 

Off the TroMfjord. 


20 

2.4 

18.97 

84.82 

33.48 

558 


Balstad. 


95 

4.3 

19.44 

35.17 

34.29 



45 

8.1 

19.04 

34.45 

33.60 

569 


Balstad I. 

180 

0 

2.0 

19.18 

84.70 

23.84 

Katjst ad fjord I. 

30 

0 

1.6 

18.79 

34.00 

8.3.16 

560 


IOVb miles 880 


90 

2.1 

19.11 

84.57 

33.72 

At the head of K. 


30 

2.2 

18.97 

34.32 

33.48 

561 


of B. 


60 

2.6 

19.22 

84.77 

88 91 

KaiiHlail fjord II. 

84 

0 

1.7 

18.86 

34.13 

33.28 

562 




80 

3.1 

19.39 

36.07 

84.20 

hiBide the Kvalo. 


20 

2.2 

18.97 

34.32 

33.48 

! 563 




100 

3.4 

19.32 

34.95 

84 08 



50 

2.0 

1897 

34.32 

33.48 

! 564 




120 

6.15 

19.47 

35.22 

34.34 



80 

1.8 

18.97 

34.32 

33.48 

1 565 




150 

6.3 

19.69 

36.60. 

34.70 

Kniiat ad fjord III. 

94 

90 

1.6 

18.97 

84 32 

33.48 

566 




180 

6.7 

19.69 

35.60 

84.70 

hisiide the ridjj^e. 






! 

567 


Balstad II. 

180 

0 

2.0 

19.15 

34.65 

83.79 

Kartfitadfjord IV. 

95 

20 

1.4 

18.90 

34.20 

33 36 

568 


6Vb miles 880 of B. 


20 

2.0 

19.15 

34.66 

38.79 

Ontnide tlie ridge. 


90 

4.4 

19.81 

34.08 

34.06 

569 




60 

2.1 

19.16 

34.65 

33.77 

Hohi. 

160 

0 

1.3 

18.97 

34.32 

33.48 

570 




80 

3.0 

1925 

34.82 

33.96 

Svolva-r, Lofoten. 


20 

1.6 

18.97 

34.32 

83.48 

571 




100 

3.96 

19.39 

35.07 

34.20 



60 

2.0 

19.13 

34.60 

33,76 

1 572 




180 

6.76 

19.58 

85.41 

84.52 



80 

3.46 

19.20 

34.74 

33.87 

1 573 


Balstad III. 


76 

3.6 

19.22 

34.77 

33.91 



100 

4.0 

19.27 

34.86 

34.(X) 

1 574 


IlenningRVser I. 

105 

0 

1.6 

19.08 

34.52 

33.67 



120 

5.1 

19.43 

35.15 

34.26 

575 


3Vc miles StO of H. 


20 

1.5 

19.08 

84.52 

33.87 



150 

6.1 

19.62 

35.48 

34.50 

576 




50 

1.5 

19.08 

34.52 

33.67 

UeimingNVfer 1. 

100 

0 

1.6 

19.04 

34.46 

33.59 

577 




80 

2.0 

19.08 

84.62 

88.87 

5 miles SOtOVgO 


60 

2.4 

19.13 

34.60 

33.76 

678 




105 

4.8 

19.39 

35.07 

34 20 

. of H. 


100 

3.2 

19.31 

34.93 

34.t)6 

579 


Henniiigsvjpr 11. 

280 

0 

1.7 

19.08 

34.62 

33.67 

Hennings vter II. 

260 

0 

1.8 

19.f4 

34.46 

83.60 

680 


6 miles StOVoO 


20 

2.0 

19.04 

34.45 

38.59 

d miles RtOVaO 


20 

2.2 

19.18 

84.60 

33.76 

681 


of H. 


50 

1.8 

19.08 

84.52 

83.67 

of H, 


60 

2.6 

19.18 

34.60 

33.76 

1 682 




80 

2.5 

19.37 

85.04 

84.17 



80 

3.7 

19.35 

36.00 

34.13 

' 583 




100 

3.9 

19.44 

86.171 

34.29 



KK) 

5.8 

19.51 

85.28 

34.40 

i 684 ! 




120 

5.5 

19.51 

35.28 

34 40 



120 

5.0 

19.58 

35.41 

84.52 

1 585 1 




160 

6.6 

19.72 

85.86 

34,76 



150 

6.7 

19.73 

35.68 

84.77 

586 




180 

6.8 

19.79 

35.78 

34.87 



200 

6.8 

19.88 

36.96 

35.03 

1 687 1 




200 

0.8 

19.82 

88.84 

84.92 1 



250 

6.7 

19.96 

86.09 

35.16 

I 588 1 




250 

6.6 

19.87 

35.92 

36.00 ! 

Risvper I. 


60 

2.0 

19.04 

34.46 

33.59 

! 589 1 




280 

6.65 

19.90 

36.98 

85.06 

At Uisvwr in East 







690 i 

21 

Moskenstrommen. 

100 

100 

6.6 

19.72 

36.88 

34.76 

Lofoten. 









6 miles 80t8 of 







Risvter IL 

250 

100 

4,6 

19,39 

35.07 

34.20 

i 

1 


Lofotodden. 









150 

6.1 

19.68 

35.53 

34.64 

591 1 


Reine I. 

105 

1 0 

2.5 

19.19 

84.72 

83.86 

1 


200 

6.6 

19.80 

36,80 

34.89 

592 1 


6 miles SOtS of R. 


[ 20 

2.65 

19.22 

34.77 

33.91 

Bisvajr HI. 


50 

2.8 

19 16 

34.66 

33.80 

593 




! 60 

2.80 1 

19.22 

84.77 

88.91 



86 

4.7 

19.48 

35.15 

; 34.26 

594 I 




80 

2.96 1 

19.22 

84.77 

38,91 

Banlsgrunden. 

126 

20 

1.6 

1896 

34.31 

1 33.46 

696 i 




106 

5.00 

19.51 

85.28 

34.40 

Fishingplace at 


60 

1.8 

1 18.96 

84.31 

1 88.46 

596 1 


Vaero. 

176 

0 

8.2 

19.33 

34.97 

34.10 

Risvier. 


80 

2.7 




597 


7 miles StW of 


20 

3.25 

19.83 

84.97 

84.10 



100 

3.4 

! 19.22 

84.77 

33.91 

598 


Maahomet. 


60 

3.3 

19.33 

84.97 

34.10 



110 

48 

19.32 

84.95 

84.08 

699 




80 

1 4.3 

19.48 

36.14 

84 26 



120 

6.6 

19,55 

i 35.36 

34.47 

600 




! 100 

5.1 

19.58 

86.41 

34.52 

0g8fjord I. 


0 

2.1 

18.43 

33.34 

32.54 

601 




120 

6.66 

19.66 

85.53 

34.64 

At the head of the 


20 

2.2 

1872 

38.87 

33.04 

602 




150 

6.7 

19.83 

85.85 

84.94 

fjord. 


50 

2.1 

18.75 

33.92 

83.10 

603 




170 

6,8 

19.90 

85.98 

35.06 



1(K) 

2.1 

18.75 

33.92 

33.10 

604 

22 

Rosthavet. 

980 

0 

5.05 

19.87 

85.92 

35.00 

0gHfjord II. 

207 

0 

1.3 

18.67 

83.78 

32.95 

505 


6803' N., 


20 

6.2 

19 87 

86.92 

86.00 

At Halvarso. 


20 

1.6 

18.86 

34.13 

33.28 

606 


lO^O'.S K. 


50 

6.0 

19.92 

36.01 

36.09 



60 

1.7 

18.89 

34.18 

38.88 

607 




80 

6.4 

20.01 

88.18 

85.24 



100 

1.6 

18.89 

34.18 

33.33 

608 




100 

6.4 

20.05 

38.26 

35.51 



150 

1.4 

18.89 

84.18 

38.38 

609 




120 

6.4 

20.05 

38.26 

36.81 



200 

1.4 

18.89 

34.18 

33.83 

610 




150 

6.8 

20.05 

38.25 

35.31 

Tranodyhet. 

640 

0 

1.6 

19.08 

84.44 

33.58 

6X1 




200 

6.15 

20.05 

88.25 

36.31 

Between Trano and 


20 

1.6 

19.00 

84 38 

88.58 

612 




250 

6.8 

20.06 

88.26 

35 3f 

Lodingen. 


60 

3.0 

19.18 

34.70 

33.84 

618 




800 

5.6 

20.06 

88.25 

85.81 



80 

4.2 

19.29 

84.90 

84.03 

614 




400 

6.4 

20.05 

36.26 

35.31 



100 

4.2 

19 29 

84.90 

34.08 

61fW 




600 

4.05 

19.94 

38.05 

35.13 



160 

6.6 

19.72 

85.66 

34.76 

616 




600 

’ 2.6 

19.94 

86.05 

35.13 



200 

6.4 

19.83 

86.86 

34.94 

617 




700 

1.8 

1 19.87 

85.92 

35.00 



260 

6.5 

19.90 

35.99 

35.06 

618 




900 

M 

19.87 

86.92 

85.00 



300 

6.5 

19.90 

35 99 

36.06 

619 


20 miles NW of 


0 

8.7 

19.51 

85.28 

34.40 



600 

6.8 

19.90 

85.99 

36.06 



Best. 









607 

6.3 

19.90 

86.99 

86.06 

620 


30 miles NW of 


100 

6.6 

19.72 

85 86 

84.75 



640 

6.3 

19.90 

35.99 

85.06 

621 


Best. 


195 

6.4 

19.97 

88.10 

86.18 



0 

1.4 

18.93 

34.26 

33.41 

622 


40 miles NW of 


0 

4.4 

19.68 

85.59 

34.69 



20 

1.5 

19.00 

84.88 

33.53 



Best. 









60 

3.0 

19.18 

34.70 

38.84 

' 628 

24 

Best I. 

120 

0 

3.1 

19.52 

86.80 

84.42 



Hydrography. 



Localitv 


April HoIh. 

4 At Hvolvaer. 


H I HenningHVtt^r 1. | 95 

|4Vb BO of H.j 


HtinningMva}!* II. I 155 
6 iiiilos SO of H. I 


I Htene I. | 85 

| 5 »;n miles StO of 8 .; 


Steiu? II. 194 

9‘/o miles StO of B.' 



Heine, ! 110 


; Moskonstrommen. [ 90 

15 miles K of Lofot- 
i 0(1 den. 

1 1 ! Off Gaukvrero, 

j (iankva.To I. 40 

1 58041' N., 

I 14*^^' JO. 

Gjmkvjero II. 

580:14' N., 

14017' K. 


12 Malangen. 380 

59033' X., 

IROO' K. 

Oft’ Stomiertbotn. 


13 i Senjenhavet. 

! 59040' N., 

I I5047' K. 

Nearer land. 

59038' N., 
1709' E. 

14 Malangen. 

Off Stonnesbotn. 



5 ? 

1 Saline conti 

mts 

Tempers 
of the V 
at that € 

■ 

per 
: litre 

j Balt i 
per 
litre 

Balt 

per 

mille 

CO 




1.0 

19.03 

34.44 

33.58 

1 .05 

19.15 

34.55 

33.78 

4.1 

19.41 

: :35.10 

144.23 

5.5 

19.53 

, 35.50 

:u.5o 

5.9 

19.74 

! 35.70 

34.79 

5.4 

19.85 

: 35.89 

34.97 

1.1 

19.18 

34.40 

33.84 

1.1 

[ ni.i8 

34.40 

513.84 

1.1 

19.18 

34.40 

33.84 

1.4 

19.18 

84.40 

3:1 84 

1.7 

19.18 

34.40 

33.84 

2.55 

19.33 

84.95 

34.10 

1.75 

19.22 

84.77 

33.91 

1.85 

19.22 

34.77 

33,91 

1.85 

19.22 

34.77 

33.91 

2.85 

19.30 

34.91 

34.05 

4.3 

19 37 

35.04 

34.17 

5.55 

19.55 

35.37 

34.49 

5.5 

19.74 

35.70 

34.79 

1.05 

19.05 

34.49 

33.53 

1.3 

19.10 

34.65 

33.70 

1.5 

19.14 

34.53 

33.77 

1.55 

19.14 

34.53 

33.77 

1 .95 

19.21 

31.75 

33.89 

1.96 

19.21 

34.75 

33.89 

2.9 

19.37 

35.04 

34.17 

2.95 

19.37 

35.04 

.94.17 

4.5 

19.62 

35.30 

34.42 

5.7 

19.«7 

85.67 

34.57 

5.5 

19.78 

36.77 

34.85 

5.5 

19.H3 

35.91 

34.99 

2.n 

19.21 

34.75 

33.89 

2.0 

19.21 

34.76 

33.89 

a.:J5 

19.21 

34.75 

33.89 

4.0 

19.44 

36.17 

34 29 

4 5 

19.52 

35.30 

34.42 

1.95 

19.21 

34.75 

33.89 

2.0 

19.21 

34.75 

33.89 

2.3 

19.21 

84.75 

83.89 

4.1 

19.44 

35.17 

34.29 

2.75 

19.44 

35.17 

34.29 

2.5 

2.5 

19.37 

35.04 

34.17 

3.7 

19.48 

35.23 

34.36 

2.85 

19.37 

85.04 

84.17 

2.55 

19.37 

35.04 

:44.I7 

2.7 

19.37 

85,04 

84.17 

3.2 

19.41 

35.17 

34.29 

4:0 

19.55 

35.37 

34.49 

1.4 

19.53 

35.50 

34.50 

4.5 

19.71 

35.54 

34.74 

5.05 

19.74 

35.70 

34.79 

5.2 

19.78 

35.77 

34.85 

1.5 

19.26 

84.82 

33.95 

1.75 

19.33 

84.95 

34.10 

1.5 

19.33 

1U.95 

34.10 

1.85 

19.40 

35.09 

34.21 

2.15 

19.48 

35.23 

34.:{5 

2.3 

19.48 

85.23 

34.35 

3,25 

19,55 

35,37 

34.49 

3.7 

19.59 

36.43 

34.54 

4.06 

19.57 

35.57 

84 57 

4.01 

19.57 

36.57 

84.57 

4.1 

19.57 

35.67 

34.57 

3.35 

19.53 

85.50 

84.50 

3.45 

19.53 

35.60 

34.50 

5.1 

19.85 

35.90 

34.97 

5.3 

19.86 

36.90 

34.97 

2.5 

19.65 

85.37 

34.49 

1.7 

19.37 

85.04 

34.17 


1.55 19.37 


1.75 19.40 

1.8 19.40 

2.16 19.44 
2.4 19.48 











8 


O. Nordgftard. 


S « g 3 2 ^ j i i 

I |J| «• «•*“ 1 8“!* 
=2 tip .§:^i n i .?r. 


ineirea lu^ires 

783 19 Kvaenangen I. 167 0 0.75 19.40 35.09 ! 34.21 

784 I Between Spildoren 20 0.75 19 40 85.09 1 34.21 

785 I and Kvienangn- 60 0.76 19.40 35 09 1 34.21 

786 ; tinderae. 80 0.75 19.40 35.091 34.21 

787 I 100 0.75 19.40 35.09 1 34.21 

788 ! 120 0.75 19.40 35.09 j 34.21 

789 ; 160 2.0 19.56 35.37 j .M4.49 

790 1 Kvienangen II. 90 0 1.0 19.44 35.17 34.29 

791 At Nnklen inland. 20 0.75 19.40 35.09 34.21 

792 60 0.75 19.40 35 09 34.21 

793 90 0.75 lO.U) 36.09 34 21 

794 20 Jokelfjord I. 110 0 0.85 19.40 35.09 34.21 

795 At the head of the 20 0.85 19.40 35.09 34.21 

796 fjord. 60 0.85 19.40 85.09 34.21 

797 80 0.90 19.44 35.17 34.29 

798 ! 100 1.00 19.44 85.17 31.29 

799 ' 21 Jekelfjord III. 95 0 0.80 19.44 35.17 34.29 1 

8CH) Off the Tverfjord. 20 0.75 19.44 35.17 34.29 

801 50 0.90 19.44 36.17 34.29: 

802 90 1.4 19.48 35.23 84 35 i 

803 Kva^naiigen. 343 0 1.05 19.48 35.23 34.35 

804 70^‘2'.5 N., 20 0.8 19.48 35.23 34..85 

805 2l^4r B. 50 0.8 19.44 85.17 84.29 

806 Between Spilderon 100 1.2 19.48 35.23 34.35 

807 and tJie northern 160 1.45 19.48 85.23 34.35 

808 mainland. 200 1.95 19.63 85. .50 34.60 

809 250 2.2 19.56 35.37 84 49 

810 840 2.3 19.56 35.37 34 49 

811 24 1 Ingehavet. 315 0 3.2 19.78 35.77 34.86 

812 i 7l^M0' N., 10 3.15 1982 35.84 34.93 

813 23010' K. 20 3.10 19.82 35.84 34.93 i 

814 I 30 3.3 19.86 35.91 34.99 

815 I 50 3.65 19.90 35.98 35.06 . 

816 70 3.65 19.93 36.04 35.12 j 

817 I 80 8.8 19.03 36,04 35.12! 

818 1 100 3.8 19.97 36.10 35.18; 

819 120 3.65 20.01 36.17 35.24’ 

820 150 3,55 20.01 36.17 35.24 j 

821 200 3.5 20.01 86.17 35.24 

822 250 8.45 20.01 36.17 35.24 

823 800 3.45 20.01 36.17 35.24 

824 IngwhHvet 11. 0 2.75 19.67 36.57 84.67 

825 Between luge atid 20 2.80 19.67 35.57 34.67 

826 the preceding 50 3.25 19.74 35.70 34.79 

827 station. 100 8.8 19.86 85.91 34.99 

828 200 3.8 19,97 36.10 35,18 

829 Havet III. 0 2 0 19.63 35..50 34.60 

3 miles off Inge. 

830 Breisimd. 100 0 1.7 19.59 35,43 34.54 

881 Between Hjelmeso 60 1.66 19.59 35.43 34.64 

832 and Havo. KX) 1.7 19.59 35,43 34.64 

833 27 PoiHangerfjord. 200 0 1.05 19.63 35.50 34.60 

834 Between Great and 20 1.05 19,63 35.50 34,60 j 

835 Litle Tamso. 50 l.O 19.67 35 57 34.67 1 

836 80 1.0 19.67 35..57 34 67 

837 100 0.95 19.63 35.50 J44.60 

838 120 0 95 19,63 35,50 34.60 

839 150 0.75 19.67 35.67 84.67 

840 200 0.20 19.56 85.67 34.48 

841 28 Porsangerfjord. 276 0 2.25 19.59 85.43 34.54 

842 70<^8'.5 N., 20 2.25 19.69 35.43 34.64 

643 26025' K. 50 2.15 19.59 35.48 34 54 

844 Off Svserholt- 100 1.4 19.55 35.36 34.47 

845 kluhben. 200 1.8 19.59 85.43 34.54 

846 250 2.76 19.73 35.68 34.78 

May 

847 I Vaida. 226 0 2.0 19.70 35.62 34.72 

848 70024'.6 N., 20 1.9 19 6«I 85.55 34.65 

849 81028' E. 50 1.95 19.66 35.55 34 65 

860 80 1.95 19.66 35,65 84,65: 

851 100 1.95 19.66 35,55 34 65 

852 160 2.25 19.66 85.66 84.65 

853 200 2.25 19.66 35.55 34.66 

854 Vardn U. 188 0 1.9 19 66 35.56 34.65 

856 180 2.05 19.66 35.55 84.65 

866 Varde III. 0 1.45 19.63 33.50 34.60 

Close lip to 
Vardtj. 

857 Nordkyn. 68 0 1.9 19.68 35,50 34,60 

858 7108' N., 20 2.05 19.68 85.50 84.60 

859 27042' E. I 60 2.05 19.68 35.50 34.60 



1899 

1 

Depth from | 
which sample! 
Diras obtained! 


Saline contents 

Nv. 

Date 

Locality 

'S 

1 

s ^ ^ 
& s « 
a 5 

Cl. 

per 

litre 

Salt 

per 

litre 

Salt 
per 
mi lie 


Mai 


Metres 

Metres 





860 

2 

Silden. 


0 

1.65 

19.41 

86.10 

34 24 



At Silden Island. 







861 

8 

Lyngen X. 

120 

0 

1.7 

19.87 

85.04 

3417 

862 


Off Skibotten. 


20 

1.9 

19.41 

36.10 

84.24 

863 




50 

1.9 

19.41 

35.10 

34.24 

864 




80 

2.1 

19.45 

35.18 

84.80 

866 




100 

2.3 

19.46 

85.18 

84.30 

866 




120 

2.65 

19.48 

35.23 

34.35 

867 


Lyngen II. 

250 

0 

l.l 

19.37 

35.04 

84.17 

868 


Off the Kaafjord. 


20 

1.1 

19.37 

35.04 

34.17 

869 




50 

1.15 

19.37 

85.04 

34.17 

870 




80 

2.05 

19.45 

85.18 

34.30 

871 




100 

2.2 

19.48 

35.23 

34.35 

872 




150 

2.55 

19.48 

35.28 

34.35 

873 




200 

2.7 

19.55 

85.36 

34,47 

874 




250 

2.86 

19.55 

85.36 

34.47 

876 


Lyngen HI. 

320 

0 

1.35 

19.37 

35.04 

84.17 

876 


69<>54' N., 


20 

1.25 

19.87 

35.04 

84,17 

877 


2()»d7' E. 


60 

1.7 

19.45 

36.18 

84 80 

878 


Between ytre 0am- 


80 

2.15 

19.48 

85.28 

34,35 

! 879 


vik and Ulo. 


100 

3.05 

19.55 

35.86 

34.47 

880 




120 

3.25 

19.59 

35.43 

34.64 

881 




160 

8.45 

19.66 

35.55 

84 65 

882 




200 

3.8 

19.36 

35.55 

34.65 

883 




250 

3.5 

19.73 

85.68 

34,78 

884 




320 

3.65 

19.77 

35.75 

34.84 

885 

5 

Hnla. 

1.50 

0 

2.65 

19.12 

34.59 

33.73 

886 


At Svolvi-er. 


10 

2.55 

19.12 

84.59 

33.78 

i 887 




20 

1 9 

19.12 

34.59 

33.73 

i 888 




30 

2.45 

19.23 

34.79 

33.92 

' 889 




60 

4.5 

19.45 

35.18 

34.30 

HIM) 




80 

5.35 

19.66 

85.55 

34.65 

891 




100 

6.5 

19.66 

36.56 

04 .05 

892 




120 

5.8 

19.73 

35.68 

34.78 

893 




150 

6.16 

19.77 

85.76 

04.84 


1900 









Marcli 








894 

20 

Kola. 

150 

0 

2.85 

19.28 

84.88 

34.02 

895 




10 

2.85 

19.35 

35.01 

34.04 

896 




20 

2.9 

19.35 

35.01 

34.04 

897 i 




50 

2.95 

19.36 

35.01 

34.04 

898 




80 

3.4 

19.43 

35.15 

34.28 

899 




100 

4.06 

19.44 

35,17 

34.29 

900 ' 




120 

4.6 

19.51 

35.80 

34.41 

901 1 




150 

5.4 

19.66 

35.55 

84.65 

; 902 1 


Skroven. 

400 

0 

2.75 

19.85 

35.01 

34.14 

I 903 ' 


1 mile 880 of 8. 


20 

2.80 

19.35 

35.01 

34.14 

904 




50 

2.85 

19.39 

35.08 

34.21 

905 1 




80 

3.15 

19.39 

35,08 

34.21 

906 




100 

4.55 

19.64 

35.35 

84.47 

907 




120 

5.10 

19.65 

35.55 

34.66 

908 




150 

6.10 

19.80 

35.82 

34.91 

909 




200 

6 5 

19.88 

35.96 

85.05 

910 i 




250 

65 

19.94 

36.07 

35.15 

911 




300 

6 5 

19.94 

36.07 

35.15 

1 912 




400 

6.35 1 

19.94 ! 

36.07 j 

85.15 

913 


Henningsvjer. 

270 

0 

2.85 1 

19.35 

35.01 

34.14 

914 


6»/4 miles 8S0 of H. 


20 

2.85 

19.':5 

85.01 

'34,14 

1 915 




50 

2.9 

19.35 

85.01 

34.14 

! 916 




80 

3.0 

19.87 

35.04 

34.17 

1 917 




100 

8.16 

19 41 

36.12 

34.24 

1 918 




120 

8.7 

19.49 

35.26 

34.38 

1 919 




185 

6.40 

19.65 

35.55 

34.65 

920 




150 

6.10 

19.76 

85.75 

34.84 

921 




200 

66 

19.80 

35.82 

84.91 

922 


Henningsvwr II. 

166 

0 

2.7 

19.29 

34.90 

84.04 

923 


2®/4 miles of H. 

1 

20 

2.8 

19.30 

34.92 

34.06 

924 




50 

2.9 

19.31 

34.94 

34.06 

925 




100 

2.95 j 

19.33 

34.97 

34 11 

926 




120 

4.0 

19.66 

85.39 

34.60 

927 




150 • 

6.25 

19.81 

35.8 i 

34.93 

928 




165 

6.y5 

19.81 

35.94 

34.98 

929 

21 

Stremmen. 

65 

0 

2.8 




930 


Between Hennings- 


20 

2.7 

' 19.85 

34 97 

84 U 

931 


vser and Valberg. 


60 

2.7 

10.36 

35.03 

34.16 

932 


Balstad I. 

212 

0 

3.05 

19.33 

84,97 

84.11 

933 


3 miles of B. 


20 

2.9 

19.36 

85.08 

34.16 

934 




60 

9.9 

19.39 

35.08 

84.21 

935 




80 

5.35 

19.47 

35.22 

34 35 

986 




88 

5.65 

10.47 

85.29 

84.85 


Hydrography. 


[) 


Nr. 

1900 

.1 

Locality "q 

i s 

; 

. 

[ Depth from j 
which samplej 
was obtained! 

9 ^ ^ * 1 

3 B.! Saline contents < 

•4^ ^ i 

g ,3 . 

1 ! Salt ) 

S'3£| per ’ per j per ! 

gH ^ 1 litre 1 litre | mille 

! 

i 

Nr. 

1900 

Locality 

Soundings | 

s 'H. ^ 

II 1 

: “ ST 

1 7; j: ”5 

; 5 

0 

Sal 

j 

lie con 

cnfH 

Salt 
! per 
i mill** 

Date 

Date 

; (’1. 
P'T 

liirc 

Salt 

per 

litre 


March 


Metres 

Metres 




1 

! 


Marclt 


1 

Metre? 

Metre.' 

1 


1 ' ' 

1 

987 

21 

Balstad T. 


100 

82 

19.89 

35.82 

34 72 1 

1018 

30 

Lsindt'go. 


160 

i 5,3 

1 o.tib 

35.57 

1 34.67 

988 




120 

8.2) 

19.70 

35.84 

34.74 I 

1019 


. 


200 

i 5.9 

19.00 

36.00 

1 35.02 

939 




150 

8.8 

19.82 

35.88 

34.94 i 

1020 




260 

1 6.0 

19.90 

36.00 

i 35.08 

940 




180 

8.8 

19,96 

38.11 

35.18 1 

10^1 




3(M) 

1 tl.05 

19.93 

3t>.04 

35. 1 3 

941 




200 

8,6 

19 98 

38.11 

35.18 1 

1022 




4tK) 

6.2 

19.93 

36.(H 

35. ; 3 

»4!i 


Balstad II. 

110 

0 

2.95 

19.82 

34.95 

ai.oa 1 

1023 




4.50 

4.t)Y 




948 




20 

2.8 

19.34 

»4.»» 

34.12 ! 

1024 


Arno. 

410 

400 

6 55 

19.96 

36.11 

35.18 

944 




50 

2.8 

19.39 

<35.08 

34.21 ! 



67‘Ur N., 



j 



i 

945 




80 

3.45 

19.39 

35.08 

34.21 ' 


April 

S"!'!' K. 



1 



j 

948 




100 

3.1 

19.32 

34.95 

34.09 ; 

1025 

2 

Skjerstad fjord 11. 

185 

0 

! 2.5 

19.11 

34 58 

33,73 

947 


BalKtad Til. 


0 

2.95 

19.32 

34.95 

iW.OO 1 

1<J26 




50 

3.25 

19.18 

34.70 

33.85 

948 




50 

2.80 

19.32 

34.95 

34.09 1 

1027 




80 

3.5 

19.19 

34.72 

33.87 

949 




70 

2.85 

19.32 

34.95 

34.09 ! 

1028 




100 

3.5 

19.21 

34.75 

33.90 

950 




80 

3.80 

19.38 

35.03 

34.16 i 

1029 




150 

3.2 

19.26 

34.85 

33.99 

951 




100 

2.H5 

19.36 

35.03 

34.16 ! 

1030 




185 

3.35 

19 26 

3485 

33.99 

952 


Nufsfjord. 

125 

0 

3.05 

19.29 

34.90 

34.04 1 

1031 


Hkjerstadfjord IV. 

330 

250 

3.2 

1 9.29 

34.90 

34.04 

958 


8V2 miles SSf) of N. 


50 

2.95 

19.29 

34.90 

34.04 1 

1032 




300 

3.2 

19.29 

34.90 

34.04 

954 




80 

2.95 

19.32 

34.95 

34.09 j 

1033 




330 

.3.15 

19.29 

34.90 

34.04 

955 




100 

2.95 

19.39 

35.08 

34 21 1 

1034 


Hkjerstadfjord V. 

420 

0 

2.4 

19.18 

34.70 

33.85 

950 




120 

3.0 




1035 


Off Kvamflanet. 


20 

2.45 

19.18 

84.70 

33.85 

957 


Koine. 

112 

0 

2.95 

19.32 

34.95 

34.09 I 

1036 




50 

3.4 

19.18 

34.70 

33.85 

968 




!>() 

2.85 

19.32 

34.95 

34.09 1 

1037 




80 

3.55 

19.21 

34.76 

33.90 

959 




80 

2.86 

19.32 

34 95 

34.09 i 

1038 




100 

3.5 

19.21 

34.76 

33.90 

980 




100 

4.2 

19.39 

35.08 

31.21 

i 1089 




150 

3.3 

19 26 

.34.85 

33.99 

981 

22 

Tranodybet. 

820 

0 

2.7 

19.32 

34.95 

34 09 ! 

1 1040 




200 

3.2 

19.26 

34.85 

33.99 

962 


Between Trano and 


50 

2.75 

19.32 

84.95 

34.09 i 

: 1041 




2.50 

3.2 

19.37 

34.86 

34.00 

983 


Lotb'ngen. 


80 

2.75 

19.32 

34.95 

3400 1 

1 1042 




300 

3.15 

19.29 

84.90 

34.04 

964 




100 

2.7 

19.32 

34.95 

3409 i 

1 1U43 




400 

3.15 

19.32 

34.95 

34.09 

965 




120 

2.65 

19.32 

34.95 

34 09 ! 

1 1044 


Skjerstadfjord III. 

230 

200 

3.2 

19.26 

34.86 

33.99 

966 




150 

2.7 

19.32 

34.95 

34.09 i 

1 1045 


Skjerstadfjord VII. 

480 

4(X) 

3.2 

19.32 

34.85 

33.99 

967 




180 

2.8 

19.52 

35.31 

3 1.43 ; 

104ti 


Off Fauske. 


475 

3.15 

19,32 

34 85 

33.99 

908 




190 

6.26 

19.75 

35.73 

34.83 1 

1 1047 

4 

Skjerstadfjord XU. 

515 

0 

2.3 

19.11 

34,58 

33 73 

989 




200 

5.5 

19.75 

35.73 

34 83 1 

1048 


Off Skjerst.ad 


20 

2.7 

19.11 

34.58 

33.73 

970 




250 

6.25 

19.75 

35.73 

34.83 ! 

1 1049 


church. 

50 

3.45 

19.18 

34.70 

33.85 

971 




400 

6,3 

19.91 

38.02 

35.10! 

1 10.50 



100 

3.4 

19.24 

34.81 

33.^5 

972 




500 

6.3 

19.91 

36.02 

35.10 1 

1 1051 




1.50 

3.3 

19.26 

34.85 

38.99 

973 




800 

6.3 

19.91 

36.02 

35.10 i 

1 10.52 




200 

3.25 

19.26 

34.85 

33.99 

974 

1 

0gsfjord, 

195 

0 

2.06 

19.22 

34.77 

33.92 1 

10.53 




300 

3.2 

19.29 

34.96 

84.04 

975 


At tiie mouth. 


20 

2.2 

19.24 

34.81 

33.95 i 

1054 




5('0 

3.15 

19.32 

34.95 

34.09 

978 




50 

2.3 

19,24 

34.81 

33.95 1 

10.55 


SkjerHta<ifjor<J XIV. 

400 

400 

.3.05 

19.32 

34.95 

34.09 

977 




80 

2.35 

1924 

.34.81 

33.95 1 

1056 

5 

Saltenfjord II. 

820 

0 

3.2 

i 19.33 

1 cU.97 

1 34.11 

978 




100 

2.35 

19.24 

34.81 

33.95 

1057 


67»14'.5 K., 


20 

3.15 

19.33 

34.97 

j 34.11 

979 




150 

2.4 

19.24 

34.81 

33.95 

1U58 


14f'26' E. 


50 

3.1 

19.33 

34.97 

84.11 

980 




190 

2.8 

19.27 

34.86 

34.00 1 

1059 




60 

3.6 

19.64 

35.35 

34.47 

981 

2B 

Dstnesfjord I. 

27 

0 

2.1 

19.22 

34.77 

83 92 

1060 




80 

4.4 

19.62 

35.49 

34.60 

982 


At tlie head of the 


20 

2.35 

19.24 

34 81 

33.95 

1061 




100 

5.0 

19.73 

35.69 

84.79 



fjord. 







1062 




120 

5.9 

19.76 

3575 

34.84 

983 


08tnesfjord II. 

135 

0 

2.3 

19.22 

34,77 

33.92 

1063 




150 

6.2 

19.82 

3586 

34.94 

984 


Between Vaterfjord 


20 

2.3 

19.22 

34.77 

33.92 

IUH4 




200 

6.55 

19.89 

36 98 

36.06 

985 


and Folstad. 


50 

25 

19.24 

34 81 

33.95 

1065 




250 

6.65 

19.93 

36.05 

35.13 

986 




80 

2.9 

19.24 

31.81 

83.95 

1 1066 




320 

6.65 

19.93 

86.06 

35.13 

987 



1 

100 

8.45 

19 82 

34.95 

34.09 

1067 1 

6 

Foldenfjord I. 

630 

0 

3.2 

19.33 

34.97 

34.11 

988 




130 

5.75 

19.38 

35.03 

84.16 

1068 


67037' N., 


20 

3.1 

19.33 

34.97 

34.11 

989 


08tDesfjord III. 

135 

0 

2.35 

19.22 

34.77 

33 92 

1069 


1502 ' K. 


50 

3.1 

19.46 

36.21 

84.33 

990 


Abreast of Helle 


20 

2.45 

19.22 

34.77 

33.92 

1070 




80 

4.2 

19.46 

35.21 

34.33 

991 




50 

2.8 




1071 




100 

4.15 

19.50 

35.28 

84.39 

992 




80 

2.65 

19.24 

34.81 

83.9 '> 

1072 




120 

5.55 

19.78 

35.78 

34.88 

993 




100 

3.2 

19.38 

35 03 

84.16 

1073 




150 

6.4 

19.91 

36.02 

3.5.10 

994 




130 

4.4 




1074 




200 

6.6 

19.78 

35.78 

34,88 

995 

28 

0rsne8. 

106 

0 

2.8 

19 39 

35.08 

84 21 

1075 




250 

6.6 

19.82 

35.86 

34.94 

996 




50 

2.8 

19.39 

85,08 

34 21 

1076 




300 

6.6 

19.82 

35.86 

34.94 

997 




80 

2.8 

19.39 

35.08 

34.21 

1077 




4(HJ 

6.55 

19 92 

86.04 

35.12 

998 




100 

4.7 

19.60 

36.28 

34.89 

1078 




600 

6.55 

19.85 

35.91 

35.00 

999 


Henningavpor. 

180 

0 

2.7 

19.32 

34.95 

84.09 

1079 

7 

Ve«tfjord. 

315 

0 i 

2.85 

19.31 

34.94 

84.07 

KXK) 




50 

2.8 

19.32 

34.95 

84.09 

1080 


Between Flade and 


20 

2.8 

19.33 

34.97 

34.11 

1001 




80 

2.8 

19.40 

35.01 

34.23 

1081 


Skroven. 


50 

3.6 

19.38 

35.06 

34.19 

1002 




100 

4.3 

19.48 

85.21 

34.33 

1082 




(>0 

4.55 

19.60 

85.46 

34.57 

1008 




140 

4.86 

19.64 

36.35 

34.45 

1083 




80 

5.65 

19.63 

35.51 

34.62 

1004 


Balstad. 

185 

0 

2.8 

19.32 

34.95 

84.09 

1084 




UMl 

6.4 

19 63 

35 51 

34.62 

1005 




50 

2,8 

19.82 

34.95 

34.09 

1085 




120 

6.45 

19.83 

35 87 

.34.96 

1006 




80 

3.3 

19.54 

35,35 

34.47 

1086 




150 

6.45 

19.85 

35.91 

35.00 

1007 




100 

4.5 

19.57 

35.40 

34.52 

1087 




2(M> 

6.5 

19 90 

36.00 

35.08 

1008 




130 

4.0 

19.57 

35.40 

31.52 

1088 




250 

6.5 

19.90 

36.(X) 

35.08 

1009 

27 

Reine. 

170 

0 

2.55 

19.36 

36.03 

84.16 

1089 




300 

6.5 

19.92 

36.04 

35.12 

1010 




50 

2.8 

19.40 

35 01 

34 23 

1090 


Hela. 

150 

0 

2.95 

19.26 

34.33 

38.97 

lOll 




80 

2.9 

19.40 

85.01 

34,23 

1091 


At Svolvser. 


10 

2.56 

19.25 

34.33 

83.97 

1012 




100 

4.8 

19.54 

35.35 

8447 

1092 




20 

2.5 

19.82 

34.96 

34.09 

1013 




150 

8.3 

19.76 

35.78 

34.88 

1093 




.50 

2.5 

19.34 

84.99 

34.12 

1014 

80 

Landego. 

450 

0 

3.25 

19.57 

35.40 

34.52 

1094 




80 

2.75 

19.25 

34.83 

33.97 

1016 


»7<>23' N., 


50 

8.95 

19.50 

35.27 

84.39 

1096 




1(X) 

3.95 

19.51 

35.80 

34.41 

1016 


8«t«' K. 


100 

3.85 

19.64 

85.35 

84.47 

1096 




120 

4.95 

19.57 

86.40 

34.52 

1017 




120 

4.3 

19.64 

35.53 

3464 

1097 



1 

1.50 

5.85 

19.78 

35.80 

34.88 


2 



B. Remarks on the Observations. 


a. The Vest Fiord and the Coast Sea. 

The observations, made in the V'cst Fiord in .lainmry 1890, 
inoved that at that time a comparatively hi^rh tcmpoi’atnre prevailed 
on the surface of the waten*. 

At llola, near Hvolvan*, tln^ surface tcmperatine was 3®.3 C. 
on January 11th, halfway between Groto and Hkroven 4.4 was 
re^d.stcrcd on tlio suriace and between IlellijiVcer and Vaero on the 
13th of the month l.o. About 4,o was the surface temperature in 
Moskonstrommen, and on the tishinjrva’ounds beyond Heine, Stam- 
smid and I^ennin^^sv^vr. 

The highest dejrreo whi(*h was i*e^istei‘ed in January, and in 
fact the hijiiiest surface temperature wliich was remastered during* 
.the whole winter by this expedition was 5.9 (^7i) beyond Vester- 
aalen, 40 miles NNW of (iaukviero. 

Further, as a result of the observations in the V^’est Fiord, it 
Is found tliat in the majority of places tlie maximum temperature 
is not rcjiched at the bottom. At the station in the niiddle of the 
fiord between Groto and ►Skroven the niaximum (0.9) was at 
a depth of 100 rmders. 

, At the station at llcllim'vmr (‘Vi) the maximum (7.«) was 
reached at a depth oj: 140 — 150 meters, and at the station between 
Holli^vier and Vawe the maximum 7.a— 7.oat a depth af 120- 160 
ineteis. 

Ill the Lofot rtshinmdjanks too, there was a less clearly defined 
maximum, for instance at Htamsund (^Vi) h.w at 120 m., and on 
the same day 0.7 at 120 — 150 m. at Henninm^svau*. On January 
31st, the minimum at Hula was 2.5 on tlic surface, ami the maxi- 
mum 0.8 near the bottom at a depth of 150 meters. Corresponding? 
conditions wore noticed on the same day in the Ostnes Fiord (In- 
lands Bay, Folstad, Helhv). 

Also at Hkroven on February 4th the maximum (7.1) was found 
at a depth of 150 meters, the bottom temperature bciii)/ 0.3 (.380 m.). 
In the deep off Trane tlui maximum (V 2 ) was reached about 150 ra. 
down, the bottom temperature bein^* 0.3 at 030 meters. 

In Oxsund the highest temperature (0.9) was at a depth 

of 160 meters, and lioro too the temperature at 030 meters was 0,3. 

Here are some instances from the Lofot fishing bank.s: — 

10 miles SyW of lleiiningsvcTr. 

Surface temperature 2.6, maximum 7.o at depth of 120 
mtrs., bottom temperature (200 mtrs.) 0.6. 

*V-* I*^ miles EtS of Heine, 

Surface 2.7, max. (120 mtrs.) 6.5, bottom temp. 0,a. 


Hence it may bo gathered that in the months of .January and 
February, the maximum temperature was to be found at a depth 
of 120—160 meters. Towards the end of February this maximum 
will he found near the bottom over large portions of the fishing 
banks. 

Observations 011 the l^ofot banks in March show minimum on 
the surface, and, as .*i rule, maximum near tlie bottom at a depth 
of 150 — 200 motors. 


At g’reator depths in the fiords a less (dearly defined maximum 
could at the same time be traced at a depth of 150 — 200 meters. 
Measurements taken in April show a continued cooling of the upper 
layers, with a surface tempera taro of 1—2 at Hennings vie r, ISteno 
and Heine. 

The section beyond lugo (■*V 4 1899) 71® 10 ' N. 23” 10' K 
showed minimum (3.2) on the surface, and maximum (3.8) at a depth 
of about 100 motors. 

But on the other hand, from ol)Sorvations made off Nordkyn 
and Vardo (Vs) it was found that the temperature at these places 
was evenly disposed from the surface to the bottum. 

On the first days of May there was no indication of any spring 
minimum, on the sea coast of Finmark nor in the l^yngen Fiord^). 
But when on May 5th I again took the ternpei'atures at Ilola near 
SvolvaT the surface showed 2.65 and minimum (1.9) there had already 
reached a depth of 20 meters. 

To give ail idea of the changes in temperature and salinity in 
the course of the winter months, a table of observations made at 
Gaukvau '0 off V'csteraalen is subjoined. 


«/, ism* 

3jV N. 

l i# liJ' K. 

>V4 1699 

(«•> 34' N. 

14» 17' li. 

T)|epth in 
meters 

Temperature 

Salinity 

‘/oo- 

Depth in 
meters 

Tenipi^ratnre 

0®. 

Salinity 

"/oo 

0 

4.1 

33.68 

0 

2.65 

34.17 

10 

4-4 

83.56 

20 

2.65 

34.17 

20 

4.5 

33.511 

I 50 

2.70 

.•W.17 

30 

4.5 

33.56 

1 ao 

3.a 

34.29 

80 

5» 

34.04 

100 

4.0 

34.49 

160 

6.0 

34.27 

1 120 

4.4 

1 34.60 

250 

7.1 

34 88 

1 150 

4.0 

34.74 




200 

5 05 

1 . 34.79 . 




j 250 

5.2 1 

34.86 


*) At Lyngen HI (cf. no. 875—884) there is, however, a minimum at h 
depth of 20 m. ■ 
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.Vs the places at which these observations were made are so 
near each other that i one may, without any fear of making* any 
mistake worthy of the name, consider thorn as one and the same, 
it Is made clear from this table that from Januaiy to April there is 
a considerable decrease in the temperature, but an increase in the 
salinity of the layers of water on the Northern cojist banks. \Vc 
see too that althoug*h at Vardo and Norkyn there was no indication 
of the spring minimum, yet on the sea coast off Vostoraalen the 
minimum (2.65) was reached at a depth of 20 meters as early ns 
April 11th. 

Here is a table of obsoi’vations made on the coast sea. off Sonjen. 


2Vi 1899. The Senjeii Sor, 12 miles 
NWtW of Maanesoihkm 

1 

j ‘‘Vj 1899. The Henjeii 8i.*a. 

Depth iu 
metoVM 

Temj). 

C«. 

1 

Saliiiitv 1 

0/ ' t 

/GO 

Depth in 
j meters 

Temp. 

Salinity 

0 

3.3 

33.1.3 

0 

1 

3 35 

31.UU 

10 

3.» 

33.13 

20 

3.40 

1 34.00 

20 i 

i 3.11 

33 13 

m 

0.1 

1 31.97 

.10 


33.13 

80 

5.3 

34.97 

oO j 

! 1.3 

33.ia ! 




80 

1 1.0 

33.33 1 




100 

4.« 

33.33 1 




L20 

i +.4 

33.88 j 





The comparatively high temperatures and salinity on ’Vi indicate 
that water from the south has displaced the ^\'ater whose temperature 
and salinity on “Vi is mentioned above. That the layers of water 
on the banks of the northern coast are tolerable hoiiiogeneous in 
the winter, was also gathered from the observations of previous 
years. 

Captain ilie on 1^07 found the following conditions at a 
.station situated west of Horoen: 




•X 

70" 45' N., 20" 30' E 

Depth in 

! 

i Teuiperature i 

Salinity 

meters 

! (';0^ 

"oo 

0 

4.1 

3.1.00 

10 

4 i 

34.50 

20 

1.1 

34.64 

50 

4.0 

3 4 .51 

80 

4.0 

34 50 

120 

i 4.3 

34.01 


In February 1897 1 measured off Vcsteraalen: 


'7a 1897. G8« 50' N., 14" 30' E. 


Depth in 
meters 

i 

Temperature 

(jO. 

Salinitv 

“/no' 

- 1 

0 

i 

3.0 

33.87 

50 

4.3 

33.02 

100 

4.36 

33.92 

150 

4.80 

33.92 

170 

4.36 

33.02 


When the salinity is as even as tabulated above, a fall in the 
surface temperature caused by the giving off of heat to the atmo- 
sphere is easily balanced by the vortical currents. So as to give 
a clear idea of the decrease of surface temperatures, I will now 


compare observations made in the deep off IVano - 'IMic Vest Fioi*d 
— on Feb. 0th and Marcli u;tli 1899. 



'ri'nii 0 (lybot. 

08“ 15\5 N., 

ir," lu' E. 



'Vs 

Salinitv 

1 

'l’ein|). 

18911 

Depth in 
meter.s 

i 1 

1 4*01111). 

1 Salinity 

0 

1 

33.60 ! 

I 6 

1 33.. 58 

20 

2.7 

33.50 i 

1.0 

' 33..5:i 

50 

2h 

33 60 


i 

HO 

: 

• 

3.0 

! ;33.h4 

80 

! 4... 1 

33.74 1 

4‘j 

j 34.01 

J(W) 

: 5.6 i 

34.10 j 

4.2 

34 0.1 

150 

t).6 i 

34.S9 j 

H.r* 

j 31.75 

200 

i I 

.‘15.0.1 j 

H.i 

' 34.94 

250 

H.4 j 

35.03 1 

H .6 

35.00 

.3<HI 

1 H.:i i 

35.14 i 

H.5 

35.00 

4<M) 

j Ha ' 

35.14 


j 

500 

j 1 

35.14 ; 

H..{ 

i 35.00 

HOO 

• H..3 1 

35.14 ! 

H..1 

35.00 

H.‘iO 

i H.;} 1 

35.14 ! 

H..3 

i 35.00 


It will 1)0 Jioticed that the fall in lempcraliire ha.s prim'ipally 
taken place in the ii[)per 20 meters, vliicli in the time mentioned 
became about 1" cohlcr, 

'file observations made along the Lofot fishing banks in March 
I 1900 bear great i-esemblance to those in March of the year before. 

Minimum (2—3) was found on the surface, and maximum at 
a depth of 150—200 meters. 

This again proved that the ma.ximum temperature is found at 
or near the bottom in the majority of ttie fishing banks. 

Measurements at Hola, iioai* ISvolva'r and in the Vest Fiord, 
halfway between Skroveu and Flado ('Vii proved that spring mini- 
mum was even then beginning to be ovidtml. 

i 

1'he salinity of the waters which (‘overed the Lofot banks in 
January I899 was from 33 35 "/oo. The titration of the samples 

taken in that month only rai’cly, however, show so higli a salinity as 
35. The complete soi ies of observations made on '7i on the sea 
off Vesteraaloii (40 miles NNW of (iaukviert)) dirl not even reach 
so high as 35 although samples were taken from the surfa(ie right 
down to a depth of 1000 meters. But as this is an isolated case, 
1 will not give any particular weight to it. 

During measurements in February, 35 %(» was reached in some 
places, e. g.: — 

'V2 1899, near Skroven 200 m. 35.08. 

'^3 „ Oxsund 300 III. 35.08. 

'Va „ Henningsvan* HI 200 m. 35.03. 

•Va „ Reine I 1 50 m. 35.08. 

It will ho found loo that measurements in tlio Vest Fiord in 
March showed a salinity of about 35 at a depth of 200 m. and 
the same liolds good with regard to April. Neither was any ex- 
ception to this rule discovered in the measurements in the Vest 
Fiord in Marcii 1900. 

If the salinity on different dates be compared, for instance that 
at Gaukvaero (Gaukvaer Island) on 'Vi and "A 1899 and at Sen^jon 
on *Vi and '*A if ''"iii at once be smni that a considerable increase 
has taken place. 

So as to emphasize this fact still more, I will mention my 
observations at IJela near Svolvier. 
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Hola near Svolva?r. 
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From the above table it sceirus to l)e siiftieiently clear that the | 8 o that comparisons may be made, I also grive Professor Mohn’s 
salinity of the layers of water increases all throuirh the montlis of > observations made at a ncighbouiing* station in Juno 1877. 


January to .April inclusive. j 

The reason foi* this is probably that the rainfall in the winter j 
months is less than in the autumn. The fall which takes the form | 
of snowis also at tliat time of year a factoi* whicli may be ij^nored. | 
.\ good (leal of influence on the salinity of the water in the winter, | 
is probably to l)e found in the fact that much fresh water is im- j 
prisoned in tlu^ ice, which is formed in the smaller fiords and at the | 
ends of the greater ones. 

(fcnerally speaking it may be affirmed that the suidace tempe- 
ratui'o and the surface salinity decreasos the further in one goes in 
the Vest Fiord, and the values are of (»ourse least at the ends of 
the branch fiords. 

This will be made clear if one follows the results of the ob- 
servations made, c, g. from Rombaken to A'aw 0 and Rost. With 
regard to the factors mentioned, it may be said that the contineiital and 
the oceanic powers oppose each other, and one would at once expect 
to find that the o(*eanic intiuonce would be more strongly felt in 
proportion to distance from the ends of the fiords and mce versa. 

While the temperature and salinity of the surface in the deep 
oil* Trane (Tran Island) ‘7?. 18P9 was 1.5 and 83.58, the corresponding 
figures at Vjero were 3.2 and 34. lo on the 21st of the same month. 
And on the 22nd, there was found 35 pro mille water on the surface 
of the sea NW of Rest and a temperature of 5.05. 

The obsei vations made there are of considerable interest. 
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These observations are made with a MitiEkr-Csaella’s deepwater 
thermometer, while 1 used Professor Pettersok’s watei’bottle, which 
although it is an excellent instrument can hardly bo depended upon 
with respect to its isolating^* properties when the depths are as great 
as from 7 to 9 hundred meters. 

The observations made on -Va 1899 at any rate show that 
35 pro mille water may off the banks of Lofot-'-Vesteraalen reach 
to a depth of at least 900 meters. 

By comparing the measurements on the Rest Sea (^Va) >^’ith 
those in the 'Py^^ Fiord (- 73 ) very interesting results are obtained. 


The Tys Fiord I. 
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Hydrography. 


The teniperatiire values in the upper layei^ show considerable 
decreased, while in the deep a groat constancy prevails. But on 
the other hand, on the Rest Sea the upper layers show a com- 
paratively high temperature. 

At a depth of 120 meters, the temperature at both places was 
6.4 but then there is a great difference between them. On the 
sea the temperature falls from 0.4 to 1.8 between 120 and 700 
meters, but in the Tys Fiord at the same depths it only falls from 
0.4 to 0.8. 

What can bo the reason of this extraordinary difference? 

It will at once be noticed that the salinity of the different 
layers in the sea aie pretty much the same, while a considerable 
difference is found in the Tys Mord. At the former place, the 
cooling of the surface gives rise to vertical currents, which in their 
turn almost balance the difference in temperature. 

In this n ay oven a pretiy deep layer of water may exchange 
heat with the atmosphei’e. But when the conditions are like those 
in the Tys Fiord, where the salinity in the upper layers is so varied, 
even a considerable decrease of surface temperature will not disturb 
the equilibrium of the water. 

As now the distribution of heat through the water takes place 
slowly, the result must be that the surface itself decreases consider- 
ably in temperature, and that it is only a comparatively thin layer 
which exchanges heat with the atmosphere. 

So as to get an idea of the extent of the changes which take 
place in the upper layers, let us examine 11. H. Gran’s observations 
made in the Tys Fiord in the summer of 1808*) (Hydrographical 
Tables s. XXVH). 


'Vt 1898. 68** ir)U N., 10** 7'.3 E. 
Koi.snes in the Tys Piord. 
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As Guan’s station was close to the place where I made my ob- 
servations (Tys Fioi'd 1), the results may be compared. 

We get the impression that the top layers are subject to great 
increase of temperature in summer and great decrease in winter, 
and wee see too that the temperature at a depth of 100 meters on 
the *77 was 5.4 and 5.6 on the 

It is wellknown that the natural conditions in the depths of 
the large fiords are firmly established. The watei* in the deep fiord 
basins is tolerably homogeneous, the temperature and salinity are 
almost unvarying throughout the whole mass, and there are only 


h H. H. Oran. Hydrograpluoal, Biological Studios of the Norm Atlantic 
Ocenn and tfie Coast of Nordland. (Hepoi*t on Norwegian Fishery and Marino 
Inveitigatiohs. Vol. I. 1900. Nr. 6). 
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veiy slight differences in the course of a year. There are especially 
two things which control this. 

In the first place, the topography of the bottom of the sea is 
of extreme importance, for, if for instance the deep part of the Tys 
Fiord was lengthened out towards the ocean, the probability is that 
conditions would then be somewhat different. 

In the second platjc, the supply of continental fresh water, 
which by weakening the surface layers forms these into an isolating 
belt, is doubtless of great importance in connectiou with the stability 
of the conditions in the depths of tlie fiords. 

There is cendainly every reason to believe that there is a thiekei* 
layer on the sea which gives ofi‘ heat to the atmosphere than in 
the fiords, but this does not, all the same, explain the great fall 
in temperature in tlie deep which takes place beyond the sea boundary. 

One can scarcely think that this is kept up in any other 
way than by the fiovv of wat(‘r Irom colder regions. There must 
be a cold undercurrent in the ocean.*) 

b. The Fiords. 

in the winter of 1899, I had an opportunity of visiting several 
of the northern fiords, and as 1 was able to make two sets of 
observations in soiikj of these, 1 am in a position to give I'osults 
which make it possible to compare. I wa.s however prevented from 
making observations in the same fiords during the follow ing winter. 
But 1 had the pleasure of obtaining several observations in the 
Skjer.sta(l Mord, w'hich presents many peculiarities on account of 
its eonsiderablo depth and its being so shut off from the sea. 

In the following pages, some details will first bo given of each 
of the fiords visited, then an attemf)t will be made to give a gene- 
ral characteristic, by help of w hich the similarities and dissimilanties 
in physical conditions will be made clear. 

SandhornO (0-island) wTiich is situated 8. of BodO on the south 
side of the 8alten Fioi'd is separated from the mainland by tw^o 
smaller fiords. Between Gildeskaal and 8andhornO w'O have Mors- 
dal Fiord (also called 8. I Icier Fiord and 8und Fiord) and on the 
opposite side wc have N. Bcior Fionl. In these tw’o small fiords 
dredgings weie made '“/a 1900. 

The farm 8und lie.s at the point of Gildeskaal peninsula. 
Here dredgings were made at a depth of 50 — 150 meters, and in 
the adjoining fionl just inside Kvarsnes at a depth of 60 meters. 
Neither of those liords seemed to be very deep. 

The 8alten Fiord is the tolerably broad fiord arm which 
runs into the land near BodO. The islands 8tr0m0 and GodO se- 
parate it from the Hkjerstad Fiord, which farther in Is also cal- 
led the 8altdal Fiord. The 8alten and the 8kjerstad Fiord are con- 
nected by throe eomparativoly shallow stieains, of which the cen- 
tral one, the famous „8altstrOm“ is a rival to the MoskenstrOm in 
bulk and force. With regard to the depth of the 8alton Fiord, 
two soundings are marked on the sea chart about half way be- 
tween 8andhornO and the peninsula on Avhich Bodo is situated, the 
one states a depth of 181 f. (24().ao m.) the other 112 f. ( 210.84 
m,). A little further in, 1 sounded 880 nioters but it was from a 
depth of 820 m. that the samples of w^atei* were taken (Salton- 
fiord 11). 

0 Cf. MoHN, North Ooe.'ui, ftnU Na.nsrn, Horne oeeanogniplneal Besnlts 
of the Kxpedition with the ,, Michael Wars** in tin* Hummer of 1900. N. 
f. Naturv. B. .89, H. 2. Kriaiiania OHll. 
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Thus it appears that tlie be<l of tlio Saltoii Fiord, which has 
a maximum depth of at least 380 meters, slopes fairly evenly out- 
wards, but somewhat steeply inwards; for at the outer end of Salt- 
strOmnum 40 m. was reached and at the inner 00 m. 

It is said tliat in the most shallow part of tluj stream the depth 
is only about 20 meters. 

Several soundin;^^s were taken in the Skjerstad Fiord, by means 
of which a very jrood idea of the depth can b(i formed. 

If not otherwise specified, it may be taken for ^(ranted that 
the somidin^'-s were made in the middle of the fiord. At the end 
of the fiord (Skjerstad Fiord 1) the bottom was reached at 30 — 50 
m. About 1.5 miles out (S. 11) the depth was 100—185. S. Ill and 
S. IV lie in the outer half of that part of the Sk.jerstad Fiord 
which runs southwards, and the depths here Avere respectively 230 
and 330 meters. 

(Opposite Kvauitlaaet (S. V.) T sounded at 420 m., and in the 
arm of the fiord close to Fauske (S. VI) at 100 150 m.; while 

tlic depth in the middle of tlie fiord opposite Fauske (8. V II, V'lll) was 
470—490 rn. .lust oil the coast of 8kjerstad in the direction of the 
Misvau- Fiord the depth Avas 80—50 in. and at the mouth of the 
Misvau* Fiord (8. X) U) — 30 m., while a little further in the same 
fionl the depth Avas 50 ni. (8. Xi). On tin*, other hand, the depth 
in the middle of the 8kjorstad Fiord jjist opposite the church (8. XII) 
AA'as 515 m. 

A little further out (8. Xlll) stran^jely enou^di it Avas only i 
110 m. deep, and from hero the bed ai^ain sinks to the ^'•rcatost I 
depth sounded in the whole fiord, viz. 518 motors. • 

Then it ap’ain inclines evenly upwards, for at the following’ j 
stations in the direction of 8altstrrmiinen (8. XIV, 8. XV, 8. XVI) j 
the respective depths Avere 400, 380, 330 m. Measurements taken ! 
in the middle of the liord from the end to the inner part of 8alt- I 
stroimnen gh'o the following’ figures: 30, 50, 100, 185, 230, 330, I 
420, 470, 490, 515, 110, 518, 400, 380, 330, 40 m. 

Hoav far the rise from 110 to 515 and 518 is an isolated 
point, or whethei* there is a ridge stretching across the fiord, 1 am 
not able Avith certainty to decide. 

It Avill be seen from the foregoing that the 8kjorstad Fiord is 
considerably deeper than the 8alten Fiord, and that the greatest 
depth sounded in it up to the present time is 518 meters. 

Obsorv^ations in the 8kjerstad Fiord gain increased interest as 
the Norwegian North Atlantic Expedition in 1877 liad a couple of 
stations here.*) 

1'emperaturo registrations are here given for the sake of com- 
parison. 

‘Vh 1877. The 8k.jerstad Fiord. 
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*) H. Mohn: The 'IVinpeniture and (:irciilutu>n of the Nordi Occ*nn, 

T>. 53. 
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Now I Avill compare this table with one from my series of 
observations. 


74 1900. The Skjerstad Fiord XII. 
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These last two tables resemble each other in so far as in both 
of them tlie physical conditions from a depth of 150 m. doAAui are 
seen to be pretty much alike, and this can hardly be looked upon 
as due to chance. 

The Skjerstad Fiord is a typical shut in basin, so that there 
can be no reneAval of the water in its bottom from any under- 
current. 

Tlie temperature waves must come from above doAvnwards, 
and according to what has already been mentioned one must be 
able to conclude that, e. g. the distribution of heat in the deep 
is in a high degree prevented by the mixing of fresh water with 
the surface layers. There are also signs which seem to indicate 
that the changes in degrees of heat take place exceedingly slowly 
in the water at considerable depths. 

Reference has already been made to the conditions with regard 
to tho maximiun of temperature in the month of March in the Lofot 
Ranks. Rut if one looks over the measurements in the Skjerstad 
Fiord in the beginning of Apiil, it will be seen that even so late 
as that the maximum has not got very far. 



Hytlrograpliy. 


Thus V* y. II. 80 m. 3.6 (max.) 

74 y. V. 80 - 3.55 „ 

Judging from the figures just noted for 7^ y* XII, it may also 
1)0 concluded that the maximum lies between 50 and 100 m. But 
this again shows that the changes in tomperaturo take plac4> very 
slowly. 'In the yalton Fiord, where the ocean water lias free access, 
there was no sign of the maximum at a depth of 80 m., the autumn 
maximum had entirely disappeared and the highest temperature was 
reached at the bottom at a depth of 320 m. 

See the following table. 


V4 1900. The Salten Fiord II. 
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If the above table bo coiiiparod to that of the sections. XII 
(74), a striking difference will at once be noticed. Not only is the 
bottom tompci’ature in the Salten Fiord much higher than in the 
Skjerstad Fiord (3“.6 difterence) but the salinity on the surfiicc of 
the former is even a little higher than at the depth of 500 m. in 
y. XII. That sucli decided differences in the hydrographical con- 
ditions of the Salten and Skjerstad Fiords, as shown by tempera- 
ture and salinity, also cause biological ditfereiices, is a foregone 
conclusion. This subject will bo dealt with further on in this 
treatise. 

Fi’om the Folden Fiord, 1 have only one sounding (74 1900 
Foldenfj. I; taken halfway between IljertO and the south mainland. 
The depth was 530 motors. From the high temperaturo and sali- 
nity of the water from the bottom (Vide no. 1007 — 1078) one 
may conclude that the ocean water is not prevented from flowing 
into, at any rate, the outer part of the fiord. It should be added 
that there is another Norwegian fiord which bears the name of 
the Folden Fiord, it is in the county of North Gh-ondhjem, just 
south of the 65th degree of latitude. In the old days, the Kristi- 
ania Fiord also used to be known by this name. 

The Ox Sound and the Sag Fiord. 

One of the entrances to the Sag Fiord from the Vest Fiord 
is formed by the Ox Sound (between HammerO and LundO). 

While in the sea chart for that part of the Vest Fiord which 
is beyond the Ox Sound the depth is given as 211 — 252 fathoms 
{897.21—474.38 m.) we took in the Ox Sound the following depths 
from the mouth inwards: 455, 450, 030, 020, 020 meters. So 
that this short, narrow sound (the length is about 5 miles, and 
the breadth about 1 mile) has a maximum depth of 630 meters. I 
believe this is the one single case in the whole of Norway. 

Respecting temperature and salinity, attention is drawn to the 
tables (nr. 351—362). 
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It will be scon tliat it is especially from tlio upper 20 meters 
that the accumulation of the sunmior heat is given ofl^ to the atmos- 
phere. It may probably also be stated as a fact tijat the less salt 
surface layers serve as an isolating belt, by means of which the 
loss of heat from the layers beneath is to a great extent pi evented. 

In the yag J<Mord proper, only a eouple of soundings were 
taken in the inner end outside Furrunes (Sagfj. I, 11). The depths 
here were respectively 210 and 315 ni. From the higli temperature 
and salinity of the water at the bottom ( Vidr nr. 303—308) I 
conclude that this inner part of the fiord is not sliut off by any 
ridge from the rest of it. 

The innermost parts of the Vest Fiord and of the Tys Fiord 
are very interesting on account of tlicir great depths. The greatest 
depth in the V’est Fiord is found north of TranO, for the sake of 
brevity I refer to this as the TranO deep (Tranrxlybet). On th(5 
old sea charts soundings are not marked beyond a line KjcO 
TranO, but I have taken many soundings from hero, from which it 
is made clear that the great fall of 5 000 ni. and more contiiKies 

almost up to Ban*). 

Halfway between liarO and Itotvier 280 m. were sounded, from 
hero in the direction of TranO the following depths were noted: 
324, 570, 008, 010, 030, 020, 535. In a straight line across tlie fiord 
from OftersO in the direction of 1'iltvigtind the following were sound- 
ed: 250, 030, (»80, 010 in. and iroiii OlfersO to the mouth of the 
Tys Fionl: 485, 580, 585, 320, 105 rn. 1'hus it will be seen 
that there is a rise directly outside the month of the Tys Fiord. 

After this rise there is again a fall in tlic b(Ml of the Tys 
Fiord, for soundings taken in a stiaight lino fioin the ( cntre of the 
mouth of the Tys i'iord to the inner half of ykarberget gave the 
following figures: 015, 030, 015, 725, 725 m. This great depth 
is almost witlioiit variation right up to ykarborg. 

As far as 1 know, 725 m. is the groat(\st depth reached in 
any fiord north of TrondUicin, and I take the liberty of calling 
the great basin which stretches from Korsnos to ykarborg, the 
Tystiord deei). The innermost hoiindary for this basin 1 am nnablo 
to give precisely; tlie last sounding at 725 m. was taken a little 
further in than Skarherg, and liei e dredgings were made ami samples 
of plankton and u ater taken (Tystiord 1). 

A sounding between UlvO and the Northern mainland gave a 
depth of 230 m., while the depth at the station Tystiord II. which 
is a. little further in than Tystiord eliurch, was 409. 

A little furl her in, in the same arm of the fiord, tiie bottom 
was reached at 130 and 140 m. respectively. 

That there is no high submarine ridge between Tys Fiord 
church and the mouth of the fiord, may be seen by comparing 
the observations made at the two stations (Vulv nrs. 051- ''072), 
The observations made in the basins of the Tys Fiord and TranO 
show a great similarity. There is reason to believe that the bot- 
tom temperature at the places mentioned remains for years at 0 — 7, 
with a salinity of about 35. Tlie animal and plant existences in 
the basins, thus live in physical conditions of remarkable constancy. 

The Vest Fiord is continued in the Ofot Fiord, which again 
has several important arms. Of these, the ykjoinen Fiord and 
the Rombak Fiord were visited in 1809. 

There is a rise in the bed a little west of HarO, which is 
again succeeded by a fall towards the Ofot Fiord. Between BarO 
and Tjeloddon 545 m. were reached, and opposite ykarstad 550. 
Then there is a rise; for opposite Havnes the depth was 300 
(Ofoten I, Vs 1899) and between Bogen— Ballaugen (Ofoten II, Vu* 
1900) 258 ni. There are considerable depths also in the Rombak 
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Fiord a little further in than Oijord 310 in. was sounded (Rom- 
baken 111, Vs 1800). Furthest in at Roinbakbotnen the depth was 
only 40 m. (Korabakon 1) and opposite outer Sildvig- 110 m. (Rom- 
baken 11, Vide nrs. 302—311). At the station Skjomen I at the 
end of the Skjoinen Fiord near Klvegaard the depth was also only 
40 in. (nrs. 322—324). 

In the middle part of this fiord (Skjomen TI) the depth howe- 
ever was 150 m. (nrs. 325 -320) and the same depth was sounded 
just a little further in than the mouth, while a sounding taken in 
the mouth proper gave only H5. Moreover, judging from the figu- 
res giving the tempei’ature and salinity at the station Skjomen I and 
II, it may bo ooneduded that this fiord is shut ofl’ by a submarine 
ri<lge from any flow of wai'in, salt ocean water. 

Thus we have 


Vl* 1800. Skjomen II. 


Doptli in 

nn'tors. 

I’oinperrttiirc* 

Salinity 

0/ 

00' 

0 

1 

! JUi.ftO 


i i 

I 

50 

i I'- 1 

3/).. 37 1 

100 

: 1.7 i 

.‘lfj.37 i 

150 

; 1-7 1 

.33. -la 1 


(Jenerally there is ice on the Skjomen Fiord in the winter. 

Similar physical conditions are found in Rombakbotnon, which 
is connected to the Rombak Fiord proper by a shallow stretch 
known as '„StrOmmen‘* (The current). On the other hand, obser- 
vations in the outer Rombak Fiord (R. I[I,'7'i 1809, nrs. 312 — 321) 
show that the warm, salt ocean M ater has been able to got access 
to this place. From the moasurcraents taken in February in 1807 
and 1800 in the Ofot Fjoi’d, it is made sufficiently clear that the 
surface layers of the fiord in question gave oft* much more heat than 
is the case in the Lofot Ashing grounds, and the loss of heat is 
still greater in the smaller fiords Mhich adjoin the Ofot Fiord. 

The Ogs Fiord is sliut oil' from the Vest Fiord by innumer- 
able small islands and holms, hut the Kanstad Fiord has a more 
direct connection with the principal fiord. When M'e visited the 
Kanstad Fiord on ’‘A 1899 its inner part w’^as covered with ice, 
our first station (K. I) thus being just beyond „ytrOmmen‘‘ Mhich 
connects the inner and outer half. The depth here is only 30 m. 
Further in than KvalO 84 m. was reached. Just beyond KvalO 
outwai’ds there is a rise in the bed Mhich is called „the ridge" 
(revet). From this point onwards to just opposite Nes the follow- 
ing depths were reached: 40, 75, 05 in. 

About half>vay bctM’een OttersO and BarO the depth was found 
to be 215 meters. 

On 1809 the temperature inside ,,the ridge" at a depth 
of 00 meters Mas l.o and the salinity 33.48; Outside at the same 
depth the temperature 4.4 and the salinity 34.oe. It may also be 
gathered from this that the outer part of the Kanstad Fiord is 
connected with the Vest fiord by an unbroken channel, Mfiiile the 
ridge prevents the warmer bottom water from penetrating into the 
inner part of the fiord. 

Outside the mouth of the Ogs Fiord, there is a stretch of 
M^ater, which is nearly free for islands and holms, which is called 
,,Flaket“; and here T have sounded from 175 — 220 meters. This 


comparatively open stretch of water continues toM^ards Pundslet- 
vaagon and Aarstenen. 

Observations made on 1800 hoM^ever (nrs. 455 — 463) give 
such low temperature and salinity that one must conclude that 
,,PIaket" is pretty much shut off. At a depth of 220 m., for 
instance, the temperature was 1.7 and salinity only 33.40. 

On the inner part of the Ogs Fiord there is ice in the winter. 
Station I (^Vs 1899) was just on the border of the ice. The depth 
here was 100 in.; temperatuic 2.1 from the surface to the bottom, 
but the salinity varied from 32.54—33.10 (nrs. 522—525). Station 
II 1899) M^as situated near HalvorsO towards the mouth of the 
Ogs Fiord. The depth here M’as 207 m. As several observations 
M-ere made hero, I adjoin the variou.s results for the sake of com- 
parison. 


1899. The Ogs Fiord 11. 


Dt'pth in 

Temperature 

Salinity 

meters. 



0 

l.« 

32.06 

20 

‘ 1.0 

33.28 

50 1 

1.7 

38.33 

KM.) 

1.5 

33.H.3 

150 j 

1.4 

. 88.33 

200 1 

l.i 

38.33 


Oil 1897 1 also had a station not far from HalvorsO^) 
(Hydr. Tables p. 10). 

Then the following results were obtained: 


Depth in 
meters. 

Temperature i 
C'. 

Salinity 

O' 

/«)• 

0 

( 

1.4 

83.25 

10 

2.1 

83.49 

50 j 

2.3 

83.40 

100 i 

2.0 

33.61 

145 

2.7 

1 83.61 


At the same place on ^Vs 1000 the following results were 
obtained : 


Depth in i 

Temperature 

Salinity 

lueterH. 

! 

CO. 

1 

*/flO- 

0 

I 

2.06 

83.92 

20 

2.S 

88.96 

60 

2.8 

88.96 

80 

2.36 

83.05 

100 

2.36 

88.96 

160 

2,4 

38.95 

190 

2.6 

[ 34.00 


It will be seen from these observation tables that the hydro- 
graphical conditions in the Ogs Fiord vary in no small degree from 
year to year. One might almost be tempted to say that more of 


0 Hjobt, Oban ami Kordoaarp. Beport on Nomegian Marine Inveati^ 
gations 1895—97. Bergen 1899. 
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the salter water flows in one year than another, which again one might 
account for, as the curve for 34 pro mille in the corresponding part 
of the Vest Fiord reached higher one year than the other. How- 
ever nothing certain can be said on this point. 

There is another fiord, the Ostnes Fiord, which from the Vest 
Fiord goes into OstvaagO, and this fiord is of far more importance 
economically speaking than the two fiords just mentioned on HinnO. 
Xn the Ostnes Fiord there is often very good cod fishing. 

The greatest depth which was measured in 1899 was 140 
meters just opposite Helle in the outer part of the fiord. Respec- 
ting the hydrographical conditions refer to the tables m's. 207 — 234, 
981—994. 

The Kirk Fiord stretches in to MoskenesO from the Vest 
Fiord. The greatest depth we measured on Va 1899, a little 
way from the mouth of the Vor Fiord inwards, was 130 meters. 
From 0—100 ra. here the temperature rose from 2.0 to 2.7, wdiile 
the salinity increased from 33.16 to 33.48. 

At Station II in the inner half of the fiord the rise in tem- 
perature and salinity was respectively (from 0—50 m.) 1.5 — 2.5 and 
32.95 — 33.40. VUU the tables nrs. 420—425. In the Vest Fiord 
at the same time (ll miles 8E of Reine) the temperature at a | 
depth of 100 m. was 6.5 and salinity 34.52. 

In the ‘Malang Fiord, T have only observations from the 
deepest part between Sonjen and KvalO. But I have two sets of 
observations taken on and 1899 respectively. 

It is interesting to compare these, nrs. 182 — 19.5, 757 — 767). 1 

In this fiord just as at several other places in the month of j 
January, there was on *7i a homogenous layer from the surface i 
to a depth of 100 m. with a temperature of 2.9 and a salinity of 
33.92. From 120—350 m. the temperature rose from 3,o to 5.5 
and salinity from 33.97 to 34.52. On the conditions were con- 
siderably altered. As one would expect, the cooling of the surface 
layers was still further advanced. The upper 50 m. had a tempe- 
rature of 1.6, which is equal to more than one degree’s fall. 

There is nothing remarkable in this, but more unexpected was 
it to find that the temperature at a depth of 3.50 m. had fallen 
from 6.5 to 4.1. 

Such a considerable change of temperature at such a great 
depth has not provionsly been observed in our fiords. 

Neither can it be explained as the result of a cooling process, 
by which the layers of water have given off heat to the atmosphere. 
The most likely solution of this problem is that this change is 
occasioned by an undercurrent from the ocean. A hint in this 
direction is also given by the fact that tlio salinity was also some- 
what higher. 

Measurements in the Lyngen Fiord ^md Vf» 1899) also 
furnish interesting examples of a considerable change in hydro- 
graphical conditions. With regard to the depths in this fiord it 
should be mentioned that we sounded 118—125 m. opposite Ski- 
botten; 250 m. outside the mouth of the Kaa Fiord; 200 ra. op- 
posite Spokenes, and 320 m. between outer Gamvik and the north 
point of UlO. Thus it appears that Lyngen, like the majority of 
the northern fiords, is deepest in the outer part. 

Observations made on Oirs. 155—162) at station L. II 
show a remarkable uniformity from the surface to the bottom. 

At the next station the state of things was still more remark- 
able (nrs. 168—173), as the temperature decreased from the sur- 
face downwards. This is exactly contrary to what is usual in the 
fiords in the winter, and I therefore call it the reversed win- 
ter state. At station L. Ill too, there was an indicatiori of some- 


thing similar, the temperature at a depth of 150 m. being 3.4 ami 
at 200 m. 2.9 (nrs. 174—181). But on the other hand on Vs the 
state of things in the same fiord was altogether dilferent. On this 
date at station L. I there was an inequality, both in temperature 
and salinity (nrs. 861 — 866), and at st. L. 11 tlie usual winter 
state, with quite an even rise in the temperature from the surface 
downwards (nrs. 868—875). The same conditions were also found 
at st. L. IIP) (nrs. 875—884). The question now arises how can 
the unusual distribution of heat which was found at st. h. II on 
*7i (the reversed winter state) be explained. As, however, the 
case here mentioned Is not an isolated one, I will not give my thcoiy 
to explain it, until I have dosenbed the other similar cases. In 
the Kvmnang Fiord we took soundings between LOkO and Bry- 
iiilen at a depth of 150 ra., between Spilderen and the south main- 
land at a depth of 180 m. Between Spilderen and the north main- 
land 343 m. was sounded, and it is probable that this is the grea- 
test fall in the bed of the Kvauiang Fiord. Further in the fiord 
I near the island NOklan the depth was only 90 m., and in the Joke I 
! Fiord which joins the Kvamang on the north 110 ni, were reached 
on the border of the ice right in at the end of the fiord close to 
the glaciei’. This depth was also reach(Ml just outside the Tver 
Fiord. Measurements on ^Vj 1899 at K. 1 and II (nrs. 135—154) 
showed a remarkable uniformity in the temperature and salinity of 
the layers of water. This uniformity was also found on ^V 4 . To 
verify this the values are compared in the following table. It 
should be noticed that K. I on = K. I on ^^/ 4 . 


Kvamangon 70^^ 1' N., 21^ 28'.5 E. 
Between Hpilderen and the southern mainland. 



From this table it will be seen that from *Vi to the ^V^ there 
was a cooling in the upper 120 m. of nearly 2®, and that during 
the same period the salinity increased. 

The slight irregularity found in the observations on ^74 (nrs. 
803 — 810) is probably to bo acx?ountod for by some process of mix- 
ing. On the other hand, the physical conditions in the JOkol 
Fiord are particularly uniform (nrs. 794—802) with a low tempe- 
rature and a rather high salinity. 

The depths in the For sang er Fiord are well known, as it 
has been sounded long ago. According to the sea chart the maxi- 
mum depth 150 f. (282.37 m.) is reached in the mouth between 
Svfcrholtklubbcn and Heines on MagerC. Hence and inwards to 

*) L. in for “/g did not correspond to L. Ill on 

3 
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Store I'amsO the depth is about 200 ni. or more. Depths of about There is reason to believe that the ^reversed winter state“ 
200 m. liave also been sounded further in than the island mentio- describes conditions which are easily disturbed. It is true I had 

ned; but the Porsangcr Fiord on the whole may be said to be no opportunity of repeating the vertical section at any other places 

c()mi)aratively shallow. than those in the Lyngen Fiord, but there it was found that the 

According to dr. Hjokt^) a remarkably low temperature *4- usual winter conditions were again prevalent on the V*- When 
FM5 C. wiis registered, at a depth of from 90—100 meters, in the giving oneself the task of judging concerning those peculiar con- 
summer of 1900, by the „Michael expedition. ditioiis, it is helpful to remember that nothing corresponding has 

Further out in the fiord at a depth of 200 m. a tem[)erature been noticed in the western fiords (vestlandske fjorde) where we 

of C. was measured. Wlien we visited the Porsangcr Fiord have for several years taken measurements also in the winter. To 

at the end of April 1H99, the whole of the inner part of the fiord settle the hydrographical conditions, in any single fiord for instance, 

was covered vdth ice, but, as the obseiwations made on -^—-74 several factors may have to be reckoned wdth. That the tempera- 

(iirs. 838— 8I()) show, a teinperature so low as 0‘Vi C. was taken ture of the atmosphere plays an important one, is clear, and by 

between Store and Lille I'amsO at a depth of 200 m., and this is comparing the results obtained in the northern and southwestern 
the lowest temperature jwliieh has ever been registered in any fiords, as I have done, I have corno to the conclusion that the fall 

Norwegian fiord at such a great depth. And the temperature of rain is a factor which nmst be considered. 

: 1^.16 C., whicli was registeied by the „Michael Sars‘‘ expedition From Mohx’s rainfall-charts^) it will be seen that the fall is 

in the summer of 1900, is the lowest which has been found at all in most uneven in the different paits of the country. Although there 

any Norwegian fiord. has of course been some slight variations in the fall in one and 

The temperatures noted in the Porsangcr fiord give similar the same place from one year to another, yet on the whole it is 

I'osults to those already known from the Lyngen Fiord. There is seen that the distribution has l)een fairly uniform during the period 
a fall in tcjmpciature from the surface downA\ards (the reversed that these measurements were made. It is another matter that 
winter state). tiicrc may possibly be something periodical in the distribution of 

At the mouth of the Porsangcr Fiord on ‘74 1900 the follow- the fall, 
ing conditions wore noted: ! It may thus be stated that there is a greater fall in the wxj- 

steru fiord districts than in the fiords of TromsO and Fininark, and 
it is reasonable to suppose that this circumstance must luive some 
influence both hydrographicaliy and biologically speaking. I will 
now only allude to the hydrographical part of the subject. 

One must expect in the Finmark fiords, where there is less 
fall, to be able to trace a lisc in salinity, especially as so much 
falls ill the form of sno^v so that it does not at once make its 
influence felt. Besides this, in the northern fiords large quantities 
of fresh water is retained in the layers of ice in the inner parts 
of the fiords. From these circumstances one might attempt to ex- 
plain tlie greater average salinity of the surface layers of the nor- 
theni fiords in winter as compared to the fiords in the west country 
j ( vestlandske fjorde). 

From the surface down to 200 m. the salinity is fairly uniform, j On account of the sliglit flow of fresh water into sucli a fiord 
but the temperature falls from 2.25 to 1.3. On the other liand, I as the Kvmnang, in the course of a winter a great uniformity in 

salinity may bo establisluMl, an<l [Vide observations) just for this 
very reason tlie cooling of the atmosphere will exert a great in- 
fluence on the cooling of the layers, the vertical current taking 
with it the water with its low temperature (which it has reached 
by being cooled by the atmosphere) from the surface downwards. 

The observations made furnish sufficient proof that in the 
course of the winter a great levelling in temperature and salinity 
goes on, and there are instances of complete uniformity from the 
sui’face right down to the bottom. However, it is possible that 
these conditions may be disturbed by wanner coast water being 
driven into the fiord by the wind. And in such a case the „re- 
versed winter state“ would be found, the original fiord water having 
cooled so much that it settles under the inflowing coast water, 
even if the latter is slightly salter. After all, this is only a pa- 
rallel case to that in the „Nordhav“ (the North pcean) where the 
warm salt ocean water from more southerly regions settles above 
tlie cold and less salt w^ater which comes from tlie north. 

9 Cf. Kedberiagttagekei* i Norge, Aarg. V, VI. 


along the bottom at a depth of 250 m. a fiow of warmer and 
salter water has penetrated (2^’.75 C. and 34.78 7oo). Between 
Store and Talle TamsO where observations were made on *74 1899 
W'o noted the following: 



Depth u) Teuip. | Salinitv 

Dieters C*’ i 7»v) 


0 

1.06 

34.00 

20 

1.06 

34.00 

50 

l.n 

34.07 

80 

1.0 

34.07 

1(K) 

0.95 

.34.00 

120 

0.95 i 

31.07 

150 

0.75 

34.07 

200 

0.2 

34.4S 


9 Cf. Hjort, Fiskeri og Hvalfangst, (Bergen 1902), p. 18 and H.'Fbiislb, 
MolluskLMi del* ersten Nordnieerf.HlD*t-. (Bergens umseunis aai’bog, 1902, p. 3). 


Deptli in j 
jnet.ors i 

1 

Temp. 

C« 

Balinity 

0 

2.25 


20 

2.25 

34.54 

50 

2.15 

34.54 

100 

1.4 ! 

34.47 

150 

1.4 

3454 

20(» 

1.3 ! 

34.54 

250 

2.75 

34,78 
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0. Hydrographical Characteristic of the Fiords 
of Northern Norway. 

It is a well known feature in the western (vestlandskc) fiords 
that the maximum depth is found in the inner parts, but several 
of the northern fiords are found to be different in this respect. 
It is true that the greatest depth (about 050 m.) in the Vest Fiord 
is further in than Trand (Trand-deep) and in the Varanger Fiord 
the greatest depth (424 m.) is just off the BOg Fiord (in the middle 
part of the fiord), but it may be stated that the maximal depth is 
found in the outer half of many of the fiords. 

In the following table I have given a special name to the 
place whore the greatest depth is found. 


— 1 

Fiord j Max. depth 

Situation 

Malang? 

Malangs deep 

488 in. 

Juat Opposite StfnineHbotn. 

69‘'88' X., \my K. 

Lyngen 

Gamvik deep 

aaO 111. 

Between outer (iainvik and lUd. 

69‘\54' N., 20«27' E. 

KvBenang 

j 

KvH^nangH deep 

848 iM. 

Between Spilderen and tlie northern 
mainland. 

70<>2'.5 N., 2F4r E. 

PovRunger 

Porsanger deep 

282 in. ’ 

Between Hva'rholt and Heines. 

70058'.r. X., 26025' E. 

Laksc 

Svasrholt deep 

326 m. 

1 A little inside the mouth, 

70^56' N., 26^VyV.5 E. 

Tana 

Tana deep 

818 in. 

; Just otf tlie Ty Fiord. 

70^50' N., 28^86' E. 

Varanger 

Varanger deep 

424 ni. j 

1 

Just off the Bi’>g Fiord. 

Uimi'.r, N., 80^10' E. 


I ow'e the maijority of the above data to the general charts of 
Geographical Survey. I have relied on my own measurements, 
which are on the whole not a large number, with regard to the 
Lyngen and Kvaenang fiords. 

A little beyond the mouth of the Salten Fiord inwards I have 
sounded 880 m.; but this depth is less than may be found in the 
Skjerstad Fiord which is still further in, I reached a depth of 518 
m. a little outside Skjerstad church. It is quitiJ remarkable in the 
districft between the Skjerstad and the Ofot Fiords how many 
depressions there are, as Avill be seen from the following table. 


Fiord 

Depth 

Situation 

Skjeratad ..... 

Skjerstad deep 

518 m. 

A little beyond Skjerstad church. 

Polden 

Hjert5 deep 

580 m. 

Between Hjevtb and the southern main- 
land, 

67037' N., 1502' E. 



Fionl 

- ““ ■ 

Max. depth 

Situation 

OxHund 

5xsund deep 

Between Hainmerb and Lundd. 


H3.W) ni. 

6801' N., l.dOlft'.o K. 

Tvs 

Tysfiord deep 

j A little insido Skarberg. 


725 ni. 

6801 2'.f, N., 16012'.5 E. 

Ofot 

Skarstad deep 

1 

! Just opposite Skarstad. 


550 rn. 

! 68028.5 N, 16017'.5 E. 


This series of greater depths lies between i\7^ and 08^30' N. 
The powers which combine to form fiords must have been exei- 
cised in an unusually largo degree in this district, and it is prol)ably 
very difficult to find any parallel instance of such depths in such 
a limited area. 

It will be found on careful consideration of the observations 
taken that a great many of the fiord deeps are very uniform with 
regard to temperature and salinity. 8o as to make this clear at a 
glance the following tabulated observations have been inserted. 


Fiord 

Locality 

Dale of 

ol)serva- 

tinn 

Soun- 
dings in 

m. 



Depth 

ineasuiv.'d 

ni. 

Temp, j 

CO 1 

! 

Salinity 

0 / 

00 

Salten 

670!4'.5 N. 
U'>26' E. 

4 1900 

880 

820 

! 

6.05 

85.13 

Folden 

67087' 

1502' 

0/4 1900 

580 

500 

6.55 

35.00 

Oxsund J 

i 

6801' 

! 1501 H'.r, 

1 ..... 

i*/o 1899 

680 

630 

6.3 ' 

35.09 

Tvs 

6801 2 '. r> 

16012 ' 5 1 

1 IHtiy 

725 

1 ’ i 

700 1 

1 

6.3 I 

35.11 

Vest 

i 

6801 5'.5 

15049 ' 

0/„ 1899 

680 

680 : 

1 

r»,s j 

85.14 

Of or 

6H028',5 : 

16017'.6 i 

On 1899 

550 

550 i 

1 

6.3 j 

j 

85.14 


Obsers-ations made at different times of the year have proved 
that a considerable constancy in temperature and salinity prevails 
in those fiord deeps. Another set of fiords shall now’ come into 
consideration. 






- 


.-L. 

Fiord 

Locality 

Date of 

observa- 

Soun- 

dings 

De]»th 

measured 

Temp. 

CO 

Salinity 

“/oo 



ti(»n 

m. 

m. 


Malang 

' 

690Ji3' N. 
1800' E. 

1899 

4318 

350 

6.5 



34..5a 

Lyngen 

20»27' 

‘Vs 'H99 

320 

i 



! 

800 ' 

8.115 

1 

34.94 

Kvwnang . . . . 

j 

70®2'.6 

21"41' 

j i 

«‘/4 1899 

1 ! 

348 

! 340 

1 i 

2.8 

84340 



20 


0. Nordgaord. 


Fiord 

Locality 

i 

Date of 
obsefva* 
tion 

Sonn- 

ding 

m. 

De]>th 

measured 

m. 

Temp. 

CO 

1 

Salinity 

% 

1 

Porsanger . . . 

1 

70«68'.g 

26025' 

1 »/4 1899 

i 

t 

282 

250 

2.76 

34.78 

Tana *) 

28«30' 

i 

i 

1 “/« 1»78 

232 

! 

2»2 

2.ft 

j 


Varanger^*) . . 

6!)‘'o«'6 

3(>»I0' j 

j Aiig.1875 

424 

i i 

424 i 3.1 

I 

1 


A special characteristic of the places above mentioned is that 
the temperature was below 6" C. and the salinity less than 35 pro 
inille. There is also reason for supposing that these two factors 
are more subject to change here than in the fiords mentioned in 
the former table. For instance, in the Malang Fiord on 1899 
the temperature was 4.1 and the salinity 34.67. There are also 
many smaller fiords, which show similar conditions. Instances of 
this are tabulated in the following list. 


Fiord 

Locality 

Date of 

observa- 

tion 

Soun- 

dings 

m. 

Depth 

measured 

in. 

! 

Temp. 

Salinity 

^/oo 

Hkjei*stad. . , . 

8. XII 

1900 

515 

500 j 

3.16 

84.00 

Skjomcn .... 

8. 11 

»/, 1899 

150 

150 1 

1.7 

^ 33.42 

KanHtad 

K. Ill 

«/» 1899 

94 

90 

1.6 

33.48 

^>g» 

6 . It j 

‘Vs 1»99 

207 

1 1 

200 

1,4 

i 

33.33 

Kirk 

K. I 

1 

‘•/a 1899 

1 

108 

100 

2.7 

33.48 


The fiords above mentioned are certainly connected with those 
which have a bottom temperature of 0^ — 7®, and a salinity of about 
36 7oo, but submarine ridges prevent the warm bottom water from 
flowing in. The heat which the Gulf Stream brings with it does 


') The North Atlantic Expedition, 1878. 
*) Piofeasor MOHN. 


not exert any influence worth considering on the deeper layers of 
water in these fiords, and the condition of things in the depths is 
determined by the local meteorological factors in a special degree* 
A few examples, showing the loss of heat caused where a fiord 
is shut off by a submarine ridge, will be of interest On March 
10th 1890 at a depth of 200 meters in the Ogs Fiord the tem- 
perature was 1.7 and the salinity 33.40 Voo. On the same day at 
the same depth in the Vest Fiord outside the temperature 6.7 and 
the salinity 34.87; there thus being a difference of 5® C. in tem- 
perature. 

On April 4th 1900 at a depth of 200 meters in the Skjerstad 
J^ord, the temperature w^as 3°.25 C. and the salinity 83.99 7oo, 
while in the Salten Fiord the figures were respectively 6®,65 and 
35.06; there thus being a difference of 3®.3 in temperature. 

It is not to bo wondered at that these differences evidence 
themselves in the distribution of fauna. 

As a result of the observations and particulars detailed in the 
preceding pages it would seem reasonable and natural to divide 
the northern fiords into two groups^) as follows: — 

1. Fiords in which the bottom temperature is 6® — 7® C. with a 
salinity of about 35 7oo in the water at the bottom. 

(Examples: The Salten, the Folden, the Tys, the Ofot 
and the Vest Fiord). 

2. Fiords in which the bottom temperature is less than 6® C. and 
the salinity at the same depth is loss than 36 7oo. 

(Examples: The Malang, Lyngen, Kvaenang, Porsangor, 
Tana, Varangcr, Skjerstad, Skjomcn, Kanstad, Ogs and Kirk 
Fiords.) 

The Malang Fiord is a kind of connecting link between 
the two groups. It must also be mentioned that the Skjerstad 
Fiord, for instance, belongs to the second group on account of its 
being shut off by a submarine ridge which prevents tlie inflow of 
the ocean w^ater; w^hile the Lyngen and Porsanger Fiords for in- 
stance, on the other hand, must classify under the second group 
on account of their being situated so far north that the ocean 
w^ater has been considerably cooled and their salinity has been 
reduced by mixing with fresh water. 

Later on we shall show that the distribution of fauna and its 
character in the two groups are so different, that the above classi- 
fication of the fiords is justifiable also for that reason. 


(?f. Nordqaard: Some Hydrographical Rp8iilt«. (Bergeus inuaoums iiar- 
bog 1899, |). 2:3). 



II. PLANKTON. 



NOTES. 


In my plankton tables the marks have the folloning sig-nification 

rr = vei*y scarce, 
r = scarce, 

4- = somewhat numerous, 
c = common, 
cc = very common. 



A. The greater Forms of animal Plankton. 


a. Plankton Stations 1899—1900. 


Nr. 

Date 

Name 

Depth in metros 

1 Corresponding 

' samples in the bydr 
! tables 


1899 


1 

1 


1 


10 miles NW of H 

i 0- ;VI, 0- 250 

28—40 

2 

‘»/i 

VeHl.fjord I, between Hellij'vjer and Vtero 

' 0 50, 0 -100, 0 180 

41—52 

3 


Vestfjonl 11, nearer Vwro 

! 0- -50, 0 100, 0 -200 

53 *-63 

4 

‘Vi 

Hoskonst roimnon 

i 0 .50, O- -100 

66—70 

6 


Heine. 8 iiiile.s SB of H 

j 0-1.50 

78- 80 

6 

StaniKund, H niileH SbB of S 

1 0 - /50, 0 loo 

81—86 

7 

..... 

Honningsv.a‘r, 7 miles S of H 

; 0- 50, 0 -180 

89— IK) 

6 

“A 

Yttersiden, 23 miles N W of Oaukvwro 

0- 50, 0 1 10 

91-97 

9 


40 miles NW of Gaukvairo 

0—50, 0 -1 (iO, 0 700 

105—121 

10 

*V, 

Senjen, 12 miles NVVbW of Maanesodden 

0 5, 0 50, 0-130 

126-133 

11 


Troinsosundet 

0 5 

134 

12 

**A 

ICvwimnf^en 1, between Lo^o and Brvnilen 

0 -5, 0 50, 0—140 

1.35—144 

13 


Kv8enanj>'en 11, between Spildern and Kvjena«f?sUnderne 

0 5. 0 - .50, 0 IHO 

145—1.54 

14 

16 

27/ 


0- 5, 0 50, 0 - 115 

0- 50, 0 KK), 0 - 250 

155—162 

/I 

Lvnj^^en 11, off Kaafjord 

163-173 

10 


Lvn<;en 111, off Spokenes 

0 50, 0 2(M) 

174- J HI 

17 

*»/, 

’Vi 

IVf alanj^en, between Lysbotn and Stonm'sbotn 

0 aoo 

1H2- 194 

18 

Folstad, Ostnesfjord 

0 50, 0- -135 

214—223 

19 


Helle, (1st nos fjord 

0 -50, 0 1.50 

2;i4 S-W 

20 


Hola. Svolva?r 

0 50, 0—1.50 

196-206 

21 

22 



0- 50, 0 1<X) 

0 50. 0 --200 

235 240 

Vestfjord, 8 miles SSK of H 

28 


Skroven. 4 miles H o^^ H 

0 300 

241—245 

24 

•7, 

Haftsmidet, off the 'rr<»ldfJord 

0 50 

246 -250 

25 


Kaftsund 11, between Aarstenen and Ulvaa^ 

0 100. 0-- 2(Xh 0—260 

251—258 

26 

7a 

Skroven, 5 miles BSB of H 

300 350, 0 100, 0- 200, 0 3(M), 0 -380 

259—268 

27 

7s 

Traijodvbet, between Trnno and Lodin^en 

0—50, 0 100, 0- !i(K), 0— 030 

269—281 

28 

7. 


0—100, loo 200, 200 .300, 300-350 

0 - 100, 100 200, 200 250 

*>M^> 29 ‘>» 

29 

Ofoten 11, between llo^j^en and Ibillnngen 

293*- 301 

30 

k/ 

/c 

Koinliaken 1, at the head of R 

1 0 -40 

302—306 

31 

32 

Rnmbjiken M, off ylre Sildvik .... 

I 0 100 

307—31 1 


Kond)nkeii 111, in.side 0i,jord 

0 -KM), 100 -200, 2tM 1- 300 

312-321 

88 

7. 

Skjomon 1, at Blvegaard 

i 0--40 

1 322—324 

34 

Ofotenfjord, off Skarstud 

1 500—550 

1 331 

85 

'7s 

Skroven. o miles SWbS of R 

1 0 50. 0 -100, 0 200, 0 - 250 

339—349 

30 


Rtronmien I, at Henningsva.n- 

0 - HO 

332-335 

37 

— 

Rtroninien 11, at Henningsvter 

0 30 

jpiO— 338 

88 


Month of the Raftsund 

0 275 


39 

'^2 

iJxsatul, between Haminero and Lnndo 

; 0— 100, 0 150, 1.50 250, 250 3.50, 350 450, 

4.50—550, 550 620 

351—362 

40 

j 

Rngfjurdeu 1, inside FnrrunosvnDgg-en 

0 50, 0 -100. 0—200 1 

363—368 

41 


Ragfjorden II, outside Furrunesva'ggen ; 

j 0 300 ! 

36t)— 372 

42 

“Va 

HenningsvM*r I, 4 miles 8SW of If 

0-85 

43 


Henningsvter HI, 16 miles S8W of H i 

! 0 -KM), 0 200’ 0 2.50 

377—385 

44 

v« 

Evenstad I, 7 miles SB of Lofotodden 

0 - .50, 0—1.50 

405-411 

45 


Bvenstad 11, 10 iiiiles SB of Lofotoddon i 

0 100. 0 2(M) 

412—419 

46 

— 

Moskenstrominen 

0 


47 

% 

Kirkfjord 1, iusi<le Vorfjorden 

Heine I. 11 miles SR of U 

0—100 

42f)— 423 

48 

Va 

0 50, 0—150 

426 —435 

49 

% 

Uve I, (I'/s miles S8E of U 

0- 100, 0 2(M) 

436—443 

50 


Henningsvier I, 6 miles RWbW^/gW of H 

0—100, 0 140 

444—450 

61 


Rafisundet 

0-45 

479--481 

62 

Risvwrflaket, outside the 0gafjord 

Kanstadfjord III, inside tl»e ridge 

0 -50, 0-150 

455 — 460 

53 

*Va 

0-90 

488 

54 


0gsfjord I, at the head of the fjord 

0—90 

522—525 

65 

0gsf,iord 11, at Halvarso 

0 200 

526—531 

56 

-/a 

Tranodybet, between Trano and Lodingen 

0^50, 0— 100. 100- 200. 200" 300, 3(M)— 400, 

400 -500, 500 600 

.532—542 

57 


Tranedybet 

0 

54^4 

68 


Henningsvau’ II, 6 miles SbK^/ 2 K of H. 

0— km:), 0- 280 

579-589 

59 

“Vs 

Vtero, 7 miles SbW of Maalrornet 

0 KM), 0 170 

596-608 

60 

M/a : 

Rosthavot, 60 miles NW of Rost 

0— 100, 0 900 

604—618 

61 

^/b 

Rost I, outside R 

0 120 

623—628 

62 


Rost 11, outside R 

0—100 

631—633 



O. Nordgraard. 


l>4 


Nr. 

Pato 

i 

Name 

Depth in metres 

Corresponding 
samples in the hydr. 
tables 


1899 




68 

“/a 

Host II, further in than Host 

0—150 

640—644 

64 

“/a 

Tyafjord 1, further in than Skarberi^et 

0—100, 0—700 

651—668 

65 

“/a 

Tysfjord 11, further in tlmn the Ty^fjord church 

0—100, 0—400 

664—672 

66 


Tysfjord I 

0—50, 0 — 100 , 100 — 200 , aoo— 800 , 800—400, 





400—500, 600-600, 600—700 


. 67 

V 4 

Lille Molla ! 

0 


6H 

*U 

Fnlstad, Ostnosfiorden 

0—3 

688—689 

m 

— 

Helle, 08tne»fjorden 

0—3 

692—093 

76 

— 

Brette8ae» 11 

0—3 

682—683 

71 

— 

Skroven 

0-3, 0—150 

637--.702 

72 

— 

Hela, at 8volva*r 

0—3, 0—160 

708—709 

78 

'74 

Stene in Bo, Vesteraalon 

0 


74 

"/4 

Qaukvoero 11, Veateraalen 

0~..8, 0—250 

748-756 

75 

•74 

Malangen, off 8tonnei»botn 

0-100, 0—380 

767-767 

76 

‘74 

Stonnesbotn 

0—8 


77 


Senjenhnvet. 

0—80 

772 

78 

14/ 


0—3, 0—50, 50 -100, 100—200, 200—800, 300—380 

773__732 

79 

•74 

Kvtcnanjfon 1, betw. Spilderen and Kvajnangstinderne 

0—60, 0—160 

783-789 

86 

— 

Kv4*enangfn II, off Noklen island 

0-90 

790-793 

81 

'“/4 

Jokelfjord, at the head of the fjord 

0—3, 0—60, 0—100 

794—798 

82 

'“/4 

Jokelfjord III, off the Tverfjord 

0—90 

799—802 

88 


Kvienangen, between Hpilderen and the northern mainland .... 

0—100, 100—200, 200—300 

803-810 

84 

“Vi 

Hainmerfest harbour 

0—8 


85 

««/4 

Troldfjord, in llolfso 

0-^6 


86 

“/4 

Ingohavet 

0—100, 0—800 

811—823 

87 

»»/. 

Preisund 

0—8 

830—832 

88 

“/4 

Kepvaag liarbour, Porsangerf jord : 

0-10 


89 


Porsangerfjord 

i 0—75, 100 -200 

833—840 

90 

•/» 

Vardw 

0—200 

847—853 

91 

7* 

Lyngeu 1, off Hkibotn 

0-100 

861—866 

92 


liyngen II, off the Kaafjord 

0 260 

867—874 

98 


Lvngen 111, V^etween Oainvik and UI 0 

0-300 

: 875—884 

94 

Vs 

Hola, Svolveer 

0—160 

885—893 


1900 

- 



95 


Hola, 8volv»r 

0-- 50, 0 -140 

894—901 

96 

-J 

Skroven, 1 mile 88E of 8 

0—50, 0—100, 0—400 

902—912 

97 

— 

Henningsvar, 2 V 4 inileH off H 

0—60, 0-100, 0—200 

914-921 

98 


Stronimen at Henningsv«?r 

0—60 

929—981 

99 


Balstnd I 

0—60, 0—100, 0—200 

932—941 

100 

— 

Heine 

0-110 

967-960 

101 

“V:, 

Tranodybet 

0-600 

961—973 

102 


08tne8fjord f, at the head 

0-25 

981—982 

108 


0stne8fjoi‘d II, between Vaterfj<jrd ami Folstad 

0—130 

988—988 

104 

— 

0»tne.‘*fjord III, off Helle ” 

0—130 

989-994 

105 


0r»nes 

0-100 

995—998 

106 


Balstad 

0-130 

1004— 10C)8 

107 



0—150 

1009—1013 

108 


Vestfjord 

0—25 


109 


Skjeratadfjord 11 

0—100, 0—180 

1026—1030 

no 


Hkjeratad fjord IV 

0-330 

1081—1033 

111 


Skjerstadfjord V 

i 0—420 

1034—1043 

112 

•V 4 

Skjerstadfjord VII 

0-490 


118 

V'4 

8kjer»tadfjord XII 

0—50, 0— 100, 0—500 

1047—1064 

114 

% 

Misvajrfjonl 

0—25 


115 


Snivangen, 8altenf jord 

0-20 


116 

— 

Haltenflord II 

0—60, 0—330 

1056—1066 

117 

% 

Foldenf jord 

0 -530 

1067—1078 

118 


Foldenfjord I 

0— 100, 100—200, 200—800, 800—400, 400—600 

1067—1078 

119 

^.•4 

Veatfjord, between Flado and Skrov.en 

0—50, 0-816 

1079—1089 



Plankton, 


25 




Fish 

Pasiplum tarda 

Nyctiphaim mrvegica 

Borcopftausia inn mis 

Thymnoism neglecta 

— lonyimudata 

Boreomysis arvtica 

Hmimysis ahymcola 

E^gs aiifi Larvae of Schizopodn . . 

Paraihemisto ohllvia 

Enthemisto compresHa 

Nauplii and Cypris of Cinipedui 

Conchoma sp 

Calanm finmarchiciis 

— hyperboreiis 

Pseudoml dongatus 

Chiridim armalns 

tenmpinuH 

E\ich(tta norvcgka 

Sdioledthncella minor 

Temora longicomh 

Metridia liiccm 

— hmga 

Plv.uromnmma robusta 

Hcferorhnbdm norvegicHS 

Candacm aitnaia 

Acartia sp 

Oithona HimiliH 

— plumifcra 

Microsetdla atlantka 

On€(va coin f era 

Young and Larva* of Copcpoda . 

Limncina balea 

Larva* of Gastropoda 

— - Pelecypoda 

Oikopleura »p 

Fritillaria sp 

Cyphonautes 

Larva? of Echinodermata 

— - Bolyckota 

Chwtognata, 

Bolina sp. 

Arachnactis. atbida 

Cupulita sarsii 

Btiysophora boreaUs 








Btation 


in iiietiirn 

Fish 

Pasiphm tarda 

XffvtiphaneH norvegica 

Jioreophawtia inermis 

Thysanortim mylecia 

— lotigicaxidata 

Bortomym ardka 

Hemiiuynis alg^ssicnla 

E«(yrs and Law® of Xdiizojutda 

Parnthvntido oblivia 

Enihmisto comjtrma 

AauplH and Cyprh of CHrripedia 

Condioeda np 

Calarim finmarchims 

— hyprrboraat 

Piteiidocal, donyatm 

Chiridiun nrmatuH 

— tenuiaphms 

Endada norvegka 

Svokcithrkella mmor 

Tetnora longiconiis 

Metridia hiceiis 

— louga 

Ftruromnmma rohustu 

Ilekrorhahdm iwrvegicus. 

Candacin arninin 

Avar tin wp 

Oithona himiik 

-* plumifera 

MkrosetcUa atlanticn 

Oiiccra c^nifeta 

Yonn^f and Lnrv® of Otpejjoda 

Lmadm baled 

liKi-vft) of Gastropoda 

— - Pelecypoda 

Oikoplmra sp 

fSitilluria up 

CyplumaxtieH 

Larva? of Pk'hinodo'niata 

— - Pohjvhvta 

Cheekgnata 

Bolim ap 

ArochnacHs idhida 

Capnlita sarsii 

Phynophora borealis 










Plnnktou 











O. >Iordgaard» 


2 H 


Dntf 

Station 

Dopth in iiiptrrs 

Fish 

Pasiplifna furda 

Kyctiphanes vormjka .... 
Bomtphmma iiurmis .... 
Thpsartoessa neplecta .... 

— lovgkaudata 

Boreomgsis arctivn 

HemtmytiiH ahymcola .... 

EggH and Larva? of Srhizopoda . . 

ParathmMo ohllvia 

PJuthemisto cumpressa 

KaupUi and ( i/pris of Cimpedin. 

Conchoecia ap 

Calanns finnianhintfi 

— hyperhorem 

Psnidocal dongatm 

Vhiridim armalm 

— tetnmphws 

Enchwta norvegica 

Scolecithricella minor 

Temora lopgioomk 

Meiridia lucens 

longa 

Heiiromamma rohusta 

ITeterorhabduti rmregicm 

Candada armata 

Jcartia >tp 

(Hthona similiH 

— plmiifera 

Mio'oufttdla atlantica 

Oncm vx.mfrra 

VouiigM and Larvit? of Coprpoda . 

Limadm Itaka 

Larva) of Oanfropoda 

— - Pekcypotla 

Oikffide^ira f»p 

Fi^llaria sp 



of Ediinodrrmata 

— - Polydueta 

QmtognaU 

Dolina np. 

Araclmactut <dbida 

(Jupnlita mrsii 

Physophora horealh 


% 


Skroven 


()0— 

850 

0 lOf) 

0— 5i(X) 

0 — 30ojo-380 



.. . — . -I 

IT 

rr 

r 

r 


+ 

+ 

f 

r 

cc 

CC 4 

CC 

r 




-f 
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r 
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V 
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Plankton, 


29 







0. Nordgaard. 


;^0 



























0. Nordgaarcl. 




Dare 


Stations 


Df*i»th ill motors 


Pisll 0;^<r8 

Pimphwa inrda 

^iydiphancH nove<jica 

Borcophausin inermis 

ThyHamc.ssa neylecta. 

lomjicimdata 

Boremnym arelka 

llemimym ahysnicola 

and LarvaB of Schizojwdd . . 

Parathmmto ohlivia 

Kuthmmto compresaa 

Sauplii and Cypria of Oirripedia 

Conchoedn sp. 

Odmma finniarchicua 

hyperbomia 

Pseudocat. ehmgufm 

Chmdiua armatus 

— tennispims 

Kudueta norvegica 

Scolcdthricella minor 

Tmora lonykornia 

Mdridia Inama 

— hnga 

Pleuromanima rotmata 

ITderorhahdua norvefficUH 

Cmidocia armata 

Acartia aj) 

Oithona simiUa 

— pbmifcra 

MuroseteUa atlantka 

Ommx cMnifera 

Young and Larva? of Copq^oda . 

lAmacinn halm 

Larvfn of Gaatropoda 

• - - Pelccypoda 

Oikoplmra sp 

hydillaria sp 

Cyphonautea 

Larva' of Echinodermata 

- Polychmia 

Chcdoynafa 

Botina Hp. 

Arachmctia alhUla 

Cnpulita aaraii 

Phyaophora hormlvt 


“/» 


'^/a ■ 1 

V* 


Host 

IT 

Tysfjord I 

Tysfjord U 

Tysfjovd r 

Lille 

Molla 

Fol- 

Rtad 

Hcile 

Bret- 

tcsnes 

It 

0-150 

O-lOO 

0 - 7(K) 

0— looio- 400 

1 

0^60 

0-100 

100 - 
200 

300— 

300 

:ioo 

4(K) 

400- 

600 

BOO- 

HOO 

600- 

700 

0 

0-3 

0—8 

0-8 

+ 
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“/4 1 

Htation 

Jokel- 

fjord 

[II 

KvH*nangon 

Depth in inetern 

0—90 

0 100 

100- 

200 

2(K)— 

300 



“A **/4 */4 ^ 

IngMhavet Porwniforfj. 

0 -6 |o -loolo aoo 0—3 0—10 0—76 


Fish effgM 

Pasiphfpa iarila 

Kyctiphantu norvtgxca 

Borcophaumt inermiM 

Thymnoessa tiegleda 

— longicaudata 

Boxeomym arcHca 

Hmimym ahgmcola 

and jLarvrt' of Sehizopoda , . 

Parathetnuto ohlim 

Exithmifito comprezfta 

I^avplii and Cgpris of ()irrij>edia 

Conclwecia «p 

Palanua fintmrehicxis 

— hyperhoreus 

Pumhcal, ehngatuz 

Chmdim anmtus 

— tenuispinuH 

Eiiclwata norvegica 

Scolecithmella minor 

Jemora hngiconm 
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c. Remarks on some Plankton Forms. 


Pisces. 

Eggs and Larvae. 

In March and April 1896, fish spawn w^as regularly found 
in the plankton on the Lofoten banks. That the greater part of 
this belonged to cod was, I consider, unquestionable. In 1897, fish 
spawn was also noticed from ‘Va to VsO* 1899, a considerable 
quantity of fish eggs was to bo seen in the sea at Vest Lofoten, 
on March 20th and on April 1st a mass of fish eggs was seen on 
the East Lofoten banks. Also in 1900, fish spawn was noticed in 
the latter half of the month of March. 

Particularly in 1897 several samples containing spawn were 
examined. Various sizes were found, right up to a diameter of 
2.6 mm.; but the diameter of the majority was about 1.3 mm., which 
means that most of it was cod spawn. We also got a few cod 
larvae in . the tow net, as for instance on V4 1897 on the fishing 
ground at Rcino. The characteristic pigment bands left no room 
for doubt that we really had caught larvae of cod -- their length 
was about 3.5 mm. It was quite remarkable how seldom one came 
upon a sterUe egg. One cannot, however, because of this fact con- 
clude tliat fertilization was carried out in a particularly effective way, 
indeed one can hardly exercise any control over this in the open 
sea. For cod spawn is doubtless subject to the same law as for 
instance, salmon spawn, which dies pretty quickly if it has not boon 
fertilized. Some cod eggs were put into a glass of sea water, 
and it was seen that the eggs fell to the bottom as soon as they 
died. In the open sea also, the dead eggs without doubt sink to 
the bottom, so that it is not possible to gain a correct idea of the 
effectiveness of fertilization by counting the eggs capable of devel- 
opment which are found in the water. 

Respecting the spawning of the skrei (Oaduif callanas L.) 
reference should bo made to Hjort’s book „Fiskeri og Hvalfangst‘‘ 
(Fishery and Wialo Catchmg), page 37 ei seq, 

Deoapoda. 

Pasiphcea tardci, Kroyeb. 

By tow'-netting, I have only obtained young individuals of this 
species. Quito rarely, single specimens have been found. 

Thus Vs 1899. Ofoten I, 300 — 350 mm., 1 specimen, length 27 mm.^ 
1899. Tys Fiord I, 200—300 in., 1 specimen, length 26 mm. 

V4 1900. Sk,jerstad Fiord V, 0—420 m., 1 specimen, length 
33 mm. 

*Vh 1902. The By Fiord, Bergen, '250—450 m., 1 specimen, 
length 12 mm. 

I made the following notes about the specimen from Ofoten:— • 
Body, quite transparent, brown eyes and a reddish tail appendix. 

In „Bidrag til Kundskab om Christiania Fjordens Fauna** (Con- 
tribution to a Knowledge of the Fauna in The Kristiania Fiord) 
M. Sars describes the young of this species (p. 56 — 63, fig. 81 — 90). 
These were taken near Skroven in Lofoten by G. 0. Bars and the 
smallest was 10 mm. in length. 

Of. Kobx>oaabb, „Contribution to the Study ol Hydrojjraphy and Biology 
on the Coagt of Korway**. Tables 2, 4 a, 4 b. 

*) Measured from the point of the rostrum to the tip of the tail. 


As far as I can see, G. O. 8 ars was the first to observe the 
pelagic habits of this species. In „Crustacea IF* from the Norw. 
North Atlantic Expedition (1870—78) he says (page 11): ,AR‘an- 
while, though the specimens in question all came up in the tiawl 
from very considerable depths, i-eaching 1760 fathoms, yet the animal 
may, considering its obviously pelagic habits, have entered the trawl 
in some of the higher strata, during the upward passage of the 
apparatus.** The expedition above mentioned also took its speci- 
mens of Pemphwa with a trawl at the stations 33, 213 and 295. 
Of these stations 33 is in the southern part of the North Ocean, 
213 about halfway between .Tan Mayen and Norway and 295 (Lat. 
71® 59' N., Jjong 11® 40' E.) is somewhat further north and east. 
It is easier now with the improved apparatus for pelagic fishing to 
catch the animal. It appeared in considerable numbers in the North 
Ocean ^). With regard to the distribution of this species in the fiords of 
Norway, it may be mentioned that it has been found from The 
Kristiania Fiord up to Lofoten, but its distribution is now known to 
be extended over a larger area. In April 1899, T took specimens 
with a trawl in The Malang Fiord from a depth of 380 in. There is 
no doubt that it is rather common in ccitain other fiords. For in- 
stance, I have often seen it in the stomaedv of Mnerurm rupeRtris, 
Spinax nigvr and Gadus rirms from The llcrlo Fiord near Bergen. 
The young individuals of this species mentioned as being taken in 
The Ofot, Tys and 8k,jerstad Fiords were all caught in the months 
February - April. Although it is not stated, it is likely that G. O. 
8 abs took the young stages on which M. 8 a hs has based his de- 
scription, also sometime during the early spring months, for G. 0. 
Saks was, in the years mentioned, making winter researches in Lofoten. 

One would be inclined to think that about the middle of the 
winter Is the time of propagation for this species. It is, however, 
reasonable to suppose that the proiiagation stretches over a period 
of several months. In the stomach of Spinax nigey' from The Heiie 
Fiord, 1 found *®/7 1897 a female with large eggs attached. 

Another Pcisiphcea female with eggs was found in the stomach 
of a Gadm virens from The Herlo Fiord ‘Ve 1902. 

Kit()YER based his original description on specimens from Green- 
land, and the species is also said to be found on the east coast 
of North America. 

Sohizopoda. 

Nyctiphaim norvegica^ M. 8aks. 

As is the case with Pasiphcea tardciy this is a plankton form, 
which it is difficult to catch in small tow-nets. A large number 
of my specimens have been taken in a trawl. Here is a list of 
the various places in which they have been found. 

^®/a 1897. Sundero (Vesteraalen), several specimens in the stomach 
of Gadus virens, 

•Vi 1899. Helle (Gstnes Fiord), 0—120 m. 1 jun. (tow-net). 
w/3 — Raftsund 0—275 m. rr — 

•Vi — Folstad, (Ostnes Fd.), 0—135 m. rr — 


') Cf. Hjort, „Fi8keri og Hvalfangat** (Fishery and Whale Catching), p. 27. 
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- Vh 1899. In Sea N. W. of Rost, 0—600 in. r (trawl). *Vi 1899, Helle (0stnes Fd.), 0— 60 m. (tow-net). rr 

11/^ — Gaukviero II, 0 — 250 m. rr — Va — Vest Fiord, 0 — 60 in, — rr 

-V4 KvapnaiiKen 0— 34Q m. rr ' — Va — Raftsund, 0— 200 m. — rr 

^V4 — In Sea off Ingo, 0—800 m, rr — V4 — Stene, (Lofoten) 100—200 m. — rr 

I have specimens from the following places on the west coast — Malang Fiord, 0 m. — c 

of Norway: — 'V4 — Stonnesbotn 0— 3 m. — rr 

^74 1897. The Fiord outside Bergen in the stomach of Gadus viretis. '*74 — Sea off Inge, 0 — 300 m. (trawl) r 

^7i 1899. Herlo Fd,, 0—4^1^^ ni. jtm, rr (tow-net). Vj 1900, Henningsvaer I, 0 — 140 m. (tow-net) jtin. rr 

- - On the coast off Herb, 0-160 in. - — | - Boier Fiord, 0 -150 m. (trawl) rr 


21^^ _ The Norw. Channel off the) } contents of the stomachs of coal-fish which were caught 

Kors Fiord. J 1 in the Porsanger Fiord V in the summer of 1898, were for the most 

— The Herb Fiord, in the stomach of Gadiw vimis\ | pnrt composed of this species. 

17, The Hjelte Fiord about loo n\. rr (tow-net). | The presence of Borvophamia inenrm along the coast of Ber- 

*7n — Henno in the „skjtergaard“ beyond Bergen in the sto- I satislactorily ascertained, a large quantity having been 

niach of Gadus virms, ^ found in the stomachs of young coal-fishes caught off Henno on 


On Nanskn’s „Fram“ expedition, a single specimen was taken 
on May 22nd 1894.*) 

On the Norw. North Atl. Exp. (1876—78) this species was 
noticed at most of the stations. 

G. 0. Saks writes‘7: „The present beautiful species was obser- 
ved on the expedition in several localities, at a considerable distance 
from the coast, swimming about on the surface of the water, as a 
rule, however exclusively young individuals. At one of the stations 
(St. 75) west of the Namsen Fiord, the animal occurred in such 


*7ii 1902. 

But it is not certain if the species is to bo met with annually 
on this coast. 

AcRiviLLius mentions the species in the Skagerack, and Nor- 
makV gives Banfl’, Shetland, Moray Firth and Clyde district as 
places where it is found. The species is observed from Spitzbergen 
to the Skagerack and England, as well as from Greenland along 
the east coast of North America to about 42'* N. The largest 
specimens 1 have found (in the Malang Fiord) were 25 mm. long. 


profusion that the sea in some localities had a peculiar brownish 
tint.‘* Professor Saks also mentions the species from the Kristi- 
ania, the Hardanger and the Vest Fiords. 

AuHiviLLius*) has observed it in the surface layers of the ! 
Skagerack in August, and in the Gulmar Fiord towards the end ! 
of November. In the months of August and September, the spe- 
cimens he obtained were generally found rather deep down. 

The species is distributed from the Arctic Ocean to the coast 
of Portugal, and from Greenland to Massachusetts Bay. 

C. K0P.LBKL.7 states the Icrigtli of the largest specimen caught 
at Jan Mayen to be 86 mm. My largest specimeu, taken in the 
sea ofl’ Ing0 in Fiiimark, has precisely the same length ; the largest 
specimen from the Herb Fiord, near Bergen, was 82 mm. 


Boreophausla fmehi , M. Saks. 

This species is distinguished from the foregoing by a toothlike 
projection on the sides of the (*arapaee. The dorsal tooth, how^over, 
in front of telson is missing in rascfii. 

I have only found this species once, and that was at Helle in 
the Ostnos Fiord, (V» 1897, 0 -120 m.). 

It is known from the Kristiania Fiord (M. and G. 0. Sabs). 
The latter also mentions having ocasionally found the species on 
the west coast of Norway. It is also known from Greenland and 
Great Britain, a list of places where it has been found has been 
given by Norman 7 and T. Scott,**) 


Bmeophausia inermis, Krovbk. 

This species constitutes, as is well known, the principal food 
of the coal-fish and plankton eating whales. I will therefore give 
a complete account of tlio observations I have been able to make 
respecting the distribution of this animal, 

^73 1897. Svolvmr (Lofoten), in the stomach of Gadus callarias 4- 
272 — Ogs Fiord, 0—150 in. (tow-net) r 

— — Between Bare and Lodingen, 0—200 m. (tow-net) r 

Va — Svolva^r in the stomach of Gadus callarias c 

Vs — Ostnes Fd. at various places, 0 -120 m. (tow-net) + 
Raftsund, Trold Fd., Grund Pd. — r 

‘-^Vs — Reino, in the stomach of Gadus callanas -f 

*7i 1899. Reine, (Lofoten), 0 -150 m. (tow-net) rr 

‘Vi — 8 miles S. E, of Reine — rr 

-7i — Lyngen III, 0—200 m. — rr 

9 G. 0. Sabs, Oni«Uc<^a, p. 13 . The Noi w. North Polar Bxped. 1898 — 1896 . 

**) Cnistaeea 11 . The Norw. Noith Atl. Kxp. 1876 — 78 , p. 12 . 

Die Plankton Fauna des Sk^geraks, p, 74. Kgl. Sveiiska Vet. Aknd. 
Handl. 30, N. 3. 

♦) Die OesteiTeichiHche Polarntation Jan Mayen. BeobactungH-Brgebnisse, 
III B, p. 48. 


Thijsanoessa negketa, Kkoyer. 

There was no example of this species among the specimens 
taken in 1899-1900, but on Va 1807 I found it in the Ostnes 
Fd., plankton 0 60 m. It was also found in the stomach of ocean- 
cod ( skrei ) which was fisliod at Svolvser 1897. 

G. O. 8ars mentions having taken the species in the Varan- 
ger Fiord. 

I have the following notes from the west coast of Norway. 

^7i 1990. The Hjelte Fiord, 0—220 m. tow-net rr 

*7io 1902. Manger, in the stomach of Clupea harengus r 

*7ii 1902. Henno, in the stomach of Gadus vireiis jun. r 

The species is known from Greenland, (H. L Hansen) the 
Siberian coast (Brandt), N. E. America. (8. I. Smith), besides 
Norman and T. T. Scott have mentioned several places on the 
British coast where it has been found. 

*) Spakre-Bcuneidek have take»> Hpcci'tiienH at Kvmnangcn. 

*) BiiUsh SchiKopoda uf Famiiiea Laphogastrida* and Nphauslida. Ann. Mag. 
Nat. IJiHt., S. 6. Vol. IX, p. 461. 

”) British Bchizopoda, p. 462. 

On the DUtrihution of Pelagic Invertebrate Fauna of the Firth of Forth 
and its vicinity. Part III, Sixteenth Annual Report of the Fishery Board for 
Scotland, V, p. 160, 
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Ihymnoessa longicaudata^ KR0yER, 

With tow-nets, this species has only been caug’ht at the follo- 
ving places: — ; 

^Vi 1899. The Vest Fiord I, 0--100 ni. rr I 

Va — lire I, 0-100 m., 0- 200 ni. rr | 

My specimens were 10—12 mm. long. : 

On Nansen’s Pram-expedition single specimens were taken at 
four different places in the Arctic Ocean; and Sars mentions the i 
Varanger Fiord and the Sea between Norway and Jan Mayen | 
(Norw. North Atl. Exped.) as, other places where it has been found. : 

According to Nohman') this species together with Nyctiphanes ! 
mrvegica was „trown up in enormous quantity in St. Andrew’s Bay, | 
April 22nd 188(V‘. It is also known from Greenland (Hansen) | 

and P. T. Clive*) has given a list of places where it has been j 

found in re(‘ent years from 48® — 07® N. | 

Doreomysis areficOy Kroyek. , 

As far as T know, this is the first time tins species has been ; 
included in any account of plankton organisms. j 

There can, however, hardly be any room for doubt that it has | 
planktonic habits, as it has several times been taken by townetting. • 
As, foj- instance on [ 

*V 4 1809 in the Malang Fd., 800 -380 in. rr 1 

F'rom the western fiords of Norway 1 have notiMl the follo- 
wing: “ 

1898. The Hei'lo Fiord, in the stomach of Mamtrm rup(!,sirts + 
^Vjo - The Herlo Pd., 0—400 m. tow-net rr 

1901. The Ilerlo Fd., 0—400 m. - rr 

*Vii 1902. Fiord off Bergen, 250 — 450 m. — rr 

This species, which was first described by Kroykr as being 
found in Greenland, lias by G. 0. 8aus been taken in the Kristi- 
ania, IJardanger and Vest Fiords. 

It has not yet boon observed on the British Coasts. 

Hemimysis abyssicolOy G. 0. 8Ars. 

This species also seems to be a bathy-planktonic organism, 
it was at any rate found in the tow-net on Vs 1899 in the deep 
off Trane, 0 — 680 m. ; both as adulta and juniores. 

In the western fiords it has never been seen in plankton but 
has been found in considerable quantity in the stomach of Macrxmis 
ruimtris from the Herlo Fiord, *7: 1898. Boreomysis arctica was 
also found in the same place. 

,G. 0. Saks has taken this organism in the Kristiania and 
Hardanger Fiords and at Lofoten. It has not yet been included in 
the British fauna.V Norman has caught it in the Trondh,iem Fiord. 


Eggs and Larva^ of Schizopoda, 


As the ScMzopoda play such a very important part in the 
economy of the northern seas, I will mention some obserA’^ations 
made in the northern fiords. 

^V 4 , *V 4 1899. The Malang Fd., 0— 3 m. + 

*V4 — Inge 0 — 300 m. r 

®V 4 -- The Porsanger Fd., 0— 75 m. r 

Vs •— Varde, 0—200 m. c 


*) Britiah SohijBOpoda, p. 463. 

The Seasoiuil Bliitribution of Atlantic Plankton Organisms, p. 81, 82. 
Of. Kormak, On British Hysidse, p. 146. Ann. Mag. Nat. Hist. S. 6, 

vol. X. 


*Vs 1900. The 0stnes Fd., 0 180 ni. (- 

V4 The Hkjerstad Fd., 0—880 m. -|- 

V4 - The Folden Fd., 0 —100 m. r 

The majority of these probably belonged to the species Bor^o^ 
phansia inermis. 

Cumacea. 

Psoiidocuma longicyrnis, HP. Pate. 

On *7? 1897 I gut a specimen of this species in the liarbour 
at Brettesnes in Lofoten, the animal was swimming about on the 
surface. 

T. 8 cott 0 has on the other hand, several times caught it by 
tow-netting in the Firth of Forth. 8rARKE-8cHNKiDER has observed 
this species at Jlilleso in the Malang Fiord, which is the northeim 
limit for it. 

With regard to its distribution cf. Dr. Carl Zimmer.’-) 

Amphipoda. 

Parathmufo ohlivuiy KRbyER. 

This species is also, without doubt, one of the important orga- 
nisms in file economy of tlie sea. I have specinums from a great 
many stations both in tlu^ northern fiords and on the west coast 
of Norway. Is is distrihiitod from Greenland (KK«)\Eit, Hansen) 
to 45® N. 50® W. (Clkvk)V arid from Arctic Ocean, where it was 
taken by Nansen at 12 different stations, to The British Isles. 
AuRiviLinus lias found this species in the 8kagorack, but it has 
not up to the present time been noticed in the fiords of Sweden 
and southern Norway. The most southerly place at which I have 
taken this species was off Stavanger (58® 59' N. 5® 21' W.), where 
I found juniores in jilankton on V2 1896. 

Ill tlie plankton wliich I had under examination from „Heim- 
dals® section between the Sogno Fiord and Iceland about the middle 
of May 1896, I constantly came across juniores from the surface 
layers, both from the region of flic ( *alf Stream and in the arctic water. 
Likewise juniores and sometimes adulta were observed in the Pudde 
Fiord (l5ergon) from the middle of November 1896 to February 
1897, 0- 8 m. In the plankton material which the seal CRtcher 
Capt. IT. Anduesen collected for the biological station, a consider- 
able number of P. ohVivia were found, among them also a large 
number of juniores from the sea north of Jan Mayen (June and 
July 1897.7 

Paraihemkto is characterized by H. II. Gran*’) as an arctic- 
oceanic organism, and the same author mentions for instance: — 

„Im Mai 1901 hatte z. B, P, ohlivia von ihrem Verbreitungs- 
centrum im Eismeere bis zu Lofoten eine zusammenhilngcnde Ver- 
breitung an der ObeiHadio." In another place (p. 95) numerous 
specimens of young Paratkemisto are mentioned in May as one of 
the first appearances of the flourishing spring plankton. 

In the North Ocean the months of May and .June appear to 
be the most important time for the development of this species; 
although I have, on the other hand, observed young individuals in 

*) The DUtribution of Pelagic luvei*tobrate Pauiui of Pirtb of Forth, p. 167, 

*) Die arktiflcben Oumaceen (Fauna arcticn), B. I, p. 428. 

®) The Distnbution of Atlantic Plankton Organisms, p. 38. 

7 Of. Nordoaaro, Oontributionn to the Hydrography of the North Ocean. 
Berg. Mum. Aarb. 1901, No. 2, p. 29. 

®) Dae Plankton des norwegiaclien Nordmeerea. Report on Nomegian Fishery 
and Marine Inveetigatious. Vol. IX, No. 5, 1902, p. 83. 
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the mouths from November to May in the neighbourhood of Bergen. 
In the Arctic sea, Parathemisto is of great importance as food for 
plankton eaters. 

I have seen it in the stomach of Gadiis virms both from Bergen 
and from Vesteraalen; and in Mai*ch 1897 1 noticed it also in the 
stomach of Oadm callariaB, caught near Svolvmr in Lofoten. 

Euthemisto compre-ssa, Goes. 

G. O. 8abs‘) gives the following distribution for this species:— 
Davis Strait, East coa^st of Greenland, Jan Mayen, Ilasvig (in West 
Finmark). Norman*) states that near Redcar from 10th to 12th 
of February 1892 there was a very rich Crustacean plankton, which 
was eagerly sought after by Bism trklactijhu This plankton con- 
sisted chiefly of Euthemisto compressa whicli at that time was now 
to the British fauna, and there was also Nematoscelis megalops and 
Thysanoessa Umgicaudata, From the Firth of Forth T. Scott®) 
refers to this animal as occuring in February and November 1892 
and in November 1893. 

My observations are the following;— 

7a 1897. Sundero (Vesteraalen), from stomach of fradus virem. 
^Vi 1899. Kvsenangen I, 0—140 m. tow-net. 1 9- 
’7s The Rost sea, 0—700 in. — * 

Euthemisto hxspinosa^ Boeck. 

Va 1897. 8under0 (Vesteraalen) from stomach of Gadus virms, 

G. 0. Saks states the distribution of this species as follows; — 
Greenland, Spitzbergen (?) otf Novia Scotia, Servajr and Hasvig 
(in WvM Finmark). 

Amathilla komari^ Farr. 

AduUay but still more juniores were noticed on ‘72 1897 in 
the surface water at Sundero in Vesteraalen. Also in the sea 
beyond the belt of skerries (Skjaergaard) off Bergen on ’Ve 1900, 
0—5 m., young of this species were observed. Development would 
thus appear to take place in the winter and spring, 

Cirripedia. 

Lepas anatiferUj Linn. 

A splendid bunch on a glass ball (from a fishing not) drifted 
ashore in March 1899 on the outer side of Moskeneso in Lofoten. 

Nauplii and, Cypris of Cirripedia. 

At certain times larvae of Cirripedia may be found in large 
numbers in plankton. Amongst those I have myself noticed I will 
mention for instance those soon in April 1890 at Balstad in Lofo- 
ten, and in April 1897 at Rost. At the latter place, I also on 
March 24th 1899 noticed a number of these larvae (Rost I, 0—120 
m.), and about the middle of April in the same year they were 
numerous just beyond Vesteraalen, in the Malang Fiord, at Kvsen- 
angen, tho Trold Fiord, at Vardo and at Hola near Svolvaer. 


An Account of the Cinnrtacea of Norway, vol. I, p. 13, 

British Schizopoda. Ann. Mag. Nat. Hist., s. 6, vol. IX, p. 463. 

*) The Distribution of the Pelagic Fauna, 16th Ann. Rep. of the Fishery 
Board for Scotland. Part III, p. 176. 


Ostraooda. 

While arranging the specimens which have been collected, I 
have not in every case classified them according to species, but 
have grouped them as Conchoeeia sp, 

Single specimens have been classified, some by Prof. G. O. Sars, 
and I have identified some others by reference to Professor G. W. 
Muller’s article in „Nordisehes Plankton**. The following species 
have been found. 

Conchoeeia elegam, G. 0. Sabs. 

This species is, comparatively speaking, common in the Vest 
and adjoining fiords, as for instance tho Ofot Fiord and 0x Sund, 
and is found rather deep down. In the Ofot Fiord on February 
nth 1899, I took up a quantity of a species of Conchoeeia in a 
closing net, a blueish light gleamed from the forepart of its body. 
Unfortunately, I was not, then and there, in a position to decide 
whether the flash of bluelight came from hmealis or elegans or 
perhaps from both. 

Conchoeeia borealis^ G. 0. Saks. 

1’his species too has been observed in the Vest and adjoining 
Fiords, e. g. 

V2 1899. Skroven I, 0—300 m. 

Vi — Trane dybet 0 — 630 m. 

Va — The Ofot Fiord I, 300—350 in. 

*72 — Oxsund, 450—550 m. 

Conchoeeia obtusata, 0. 0. Saks. 

Among the specimens which I took at Roino in Lofoten (’7t 
1896, 0 — 130 m.) were a few conchoeeia, which Bars declared to 
belong to this species. 

It is very likely that there wore examples of this species in 
the collection made in 1899, but I can not state this with certainty. 

Philomedes hrmda, Baird. 

On April 20th 1899 I took a specimen of this species in 
the .lokel Fiord, and it was by G. 0. Bars declared to bo a male. 
Bfarre-Bchneider has noticed this species, both in the Kvsenang 
and Malang Fiords. 

Cladocera. 

Evadne nordmanni, Loven. 

As far as my experience goes, it appears that Cludocera is 
very seldom seen in the winter plankton on our coasts, and the only 
species I can with certainty say I have noticed is E. nordmanni. 
There were single specimens in the samples from Lofoten, April 1896. 

Copepoda. 

Calanus finmarehicus^ Gitnneeus. 

In his important work „Das Plankton des norwegisc!||firlford- 
meeres** (p. 66—66) Dr. H. H. Gran has given afill^^haustiv'e 
biological account of this species, and to this accouiii I 
page 64 Dr. Gran says: ^^Cahnus hat eine ffir jedes 



Plankton. 


Gebiet bostimmto Fortpflanzung8zeit, und die Thiero stcrben ab, 
nachdem sie sich einmal fortg’cpflaiizt haboii. Die Fortplanzungs- 
seit ist an Norwegens Nordwest KQste April- Mai; die Thiere kdn- 
nen wahrscheinlich hier ihrc gauze Entwicklung in einem Jahre 
vollenden.“ 

Guam calls this a working hypothesis, and as such it is very 
interesting, and future examinations must prove how far facts boar 
out the hypothesis. 

Gban’s remarks concerning the vertical movements of this spe- 
cies are of special interest (p, 64). „Dio Thiere kOnnen bedeutendo 
vertikale VVanderungen unternehmen, nainontlich suchen sie im 
Spatherbst die Tiefe und komnien im Frahlirig wieder herauf; im 
Sommer sind die Jungen hauptsachlich in den oberen, erwarraten 
Schichton zu linden, wahrend die alteron oft in der Tiefe umher- 
schwimmon.“ 

I have also noticed the vertical „ wand eii rigs “ and t believe 
that we here have a very important factor to deal with. 

For it will probably be proved that the movements of herrings 
are aftected by the vertical alterations in the places where C. /in- 
nuirchiciw is to be found at different times of the year. 

It will he seen in my plankton-tables too that this species 
in the winter shows itself in the upper layers of water, quite 
thinly spread in the surface layers, while tiio nn%joiiiy is in much 
deeper water. Dut some exceptions from this state of things have 
been noticed, and these deserve attention. For instance, on .Janu- 
ary 24th 1899, there were quantities of these animals at Kvaenan- 
gon no deeper than 0 — 5 meters, and the same was seen to be the 
case on the 27th of the same month in the same year in the inner 
half of the Lyngen Fiord. To this striking biological phenomenon 
a parallel peculiarity is e\idenced in the physical (conditions of the 
layers of water, these being altogether unvarying both with regard 
to temperature and salinity (cf. nrs. 14.5—1.54, 155— 1()2). 

And in this fact there seems to lie an explanation for the 
appearance of herrings at times in the winter so far up near the 
surface in some of the northern fiords that they can be caught 
with nets. 

To give an idea of the distribution of this species deeper down 
in the winter, in those fiords into which the ocean water flows, 
the following list of observations made is useful. Dr. Petersen’s 
closing-net, with an aperture of about 0.09 sq. m. was used. 


CalanuH pnnmrchims. 


Vs 1899. Ofotcii T. 

Vj 18119. 

Ofoton 11. 

Depth. 

Ninuhtir i>f 

Depth. 

1 NninlMT of 

m. 

HpHciineus. 

in. 

j speeinieiia. 

0-100 1 105 

1 

0-100 

1 Hi 

100-200 

474 

l(H>-20l) 

; 

200—800 

9BO 

200-260 

i 1675 

800-350 

772 

Bottom 

258 m. 


Bottom 860 ra. 


Vi 1899. Hombaken III. 


Depth. 

111. 

Xutnhei*. 

0 100 1 

100-200 

10 

52 

H77 

Hottoui 310 111 . 

'Vs 1899. 

Oxsund. 

Depth. 

' Number. 

in. 


0— 1<M» 


0-150 

i 520 

150—250 

230 

250 :ir»0 

148 

350 450 

I •*' 

450—5.50 

1 32 

550 — H20 

I 18 


Bottom 6.30 m. 


These figun^s speak for theinselves. In February 1899 the 
number of (A /inmarchwus reached the maximum at a depth of 
200 -.300 ra. 

It will also b(* seen from these observations that in the 
winter a really considerable number of this important plankton 
form may bo found in the basiirs of the fiords, as that it may truth- 
fully be said that there is food there for eventual winter hemng 
shoals. 

Again it will be noticed on reference to the table dealing with 
Gxsiind (’Va 1899), that C. /irimarchicus is only found very sparsely 
distributed at the greater depths of 400—600 m. This is still 
further emphasized in the following tigui’cs. 


1899. Tranodybet. 


Depth. 

in. 

! Niirnher. 

1 

0-100 i 

1 211 

KKl-200 

9 

200—300 

n 

1 

3(X) 400 

■ 10 

400-600 

' H 

.5<M) HOO 1 

2 


Bottom 640 m. 


0. Nordganrd. 


42 


‘^Va 1899. The Tys Fiord 1. 


Depth. 

m. 

Number. 

i 

0- 50 

55 

0— too 

no 

100—200 

15 

I. 

200—300 

2 

H(K)— 400 

1 

400-500 

1 

500-600 

1 

600— 7<J0 

i 

i t 


Bottom 725 m. 


At the two places last mentioned, however, the maximum I 
proved to be in the upper 100 meters, while their appearance in ! 
the lower layers was very seldom. 

Those observations tend to show that even in winter there is 
no accumulation of C, finmarchictis in the greater depths in our 
fiords (400 mtrs. and more). One is tempted to ask whether tlie 
vertical movements previously mentioned arc active or passive. It 
may be replied that the vertical currents, wliicli are caused by the | 
cooling of the surface during the winter, must necessarily inttuence | 
the movements of the plankton and have a share in their down- ; 
ward course. If the movements of the animals are active, these arc ! 
in this case assisted by the current in the water. 

- It is not so easy to doterniino the spawning time for those 
species in which the ovisack is wanting. But even hero there are 
interesting things to be noticed which have some connection with j 
spawning, as for instance the fastening of spermaphoros to tlie j 
genital segment. i 

I have only a time or two observed females of 6'. finymrekkm j 
with spermaphoros aftixed, viz. on 7^ Ofoten 11, 200 -250 

m. and on ’Va 1899 0xsund, 0 -150 in, 

Calanus htjpfirboreus^ Kuoyek. 

I have found single specimens of this organism in the depths | 
of our fiords, and in the Ofot Fiord in the winter of 1899 they j 
were sufficiently numerous to deserve to be considered of importance j 
as food for plankton-eating fish. 

I ^\ill give a scries of observations made of the numbers taken 
at different depths with Dr. Petersen’s closing-net, which had an 
opening whose surface measure was about 0.09 in.^. 


Va 1899. Ofoten I. 


Depth. 

ni. 

Number of 

females. 

Number of 

irtaleM. 

Total. 

0-100 


"1 


UX)— 200 1 

! 

1 


1 

200—800 j 

29 


1 29 

300—350 i 

74 

8 

82 



V» 1899. 

Ofoten n. 


Depth. 

m. 

Number of 

females. 

Number of 
malefii 

Total. 

0—100 




100—200 

200—250 

9 

i/5 

1 

9 

26 


Bottom 

258 m. 



1899. 

()xsund. 


Depth. 

lU. 

Number of 

femnlen. 

Number of 

inale«. 

Total. 

0-150 

150- 250 i 

' ' 3 ' 

— • — 

3 

250 350 



24') 

350--450 j 



2S>) 

450 - 550 i 

17 

4 

21 

5.50-620 1 

2 

2 

4 


Bottom 

080 m. 



’“/» 1899. 

Tranedybet. 


Depth 

m. 

’ ' 

Number of 

females*. 

Number of 

malei*. 

Total. 

0—100 

1 

1 



100—200 




20i;— 300 

1 

1 

12 

300 — OX) 

1 


5 

400—500 

6 

L. . . 



1 2 

1 

. ■ 8 

550- 600 

! 4 

i 

1 

4 


Bottom 040 m. 



1899. The Tys Fiord 

1. 

Deptli. 

ni. 

N urn tier of 

feiiiales. 

Number of 

males. 

Total. 

1 

0— 50 

. 


11 

junior en 

0-100 



14 

juniores 

100- 200 



15 

200-300 



8 

aOO— 400 



25 

500— tXX) 



8 

600-700 



1 


Bottom 726 m. 


Bottom «S60 m. 


*) CouBwting of both male® and jmiore^. 
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These tables show the distribation of this copepod in the 
depths of the northeni fiords. The number seems to I'each its 
maximum at a depth of 300—400 metros, decreasing* both at greater 
and lesser depths. It is of special interest that juniores may be 
seen in the layers of water no deeper than 0—50 m. (cf. 1899. 
The Tys Fiord I). In this way the supply can be replenished in 
basins which are shut off by comparatively hig*h submarine ridges. 

It is a matter of importance to be able to determine the propaga- 
ting time for plankton organisms, so I will mention some of the 
observations which I have made and which will serve as helps to 
determine this matter as far as hyiwrhoreus is concerned. 

As the foregoing tables show, there are many more females than 
males. Then again, at certain times of the year, not a single 
male is to be seen. It would seem that, except just at spawning 
time, hardly any fully developed males are to be found ; or at any 
rate, only as a very great rarity. In plankton samples from the 
sea in the neigbourhood of Jan Mayen 1897) 1 have, for in- 
stance, found hundreds of females, but not a single male. 

As I mentioned previously, the development of spermaphores 
may be considered as a proof that spawning time has come. 
Spermaphores affixed to the first abdominal segments of females 
have thus been observed by me in specimens from the following 
places: — 

72 1 899. Tranodybet, 0 -ti30 m. 

Va 1899. Ofoteii 11, 200—250 m. 

*Va 1899. 0xsund, 450 — 550 m. 

In one single instance I liave obseiwed that a spermaphore 
had almost left the spermaph ore-duct through its opening on the 
left side of the first abdominal segment, the fifth leg on the left 
side being at the same time inclined towards the spermaphore so 
as to be able to seize it (74 1900. The Skjerstad Fiord llg, 0 — 
180 m.). In several cases 1 have observed eggs in the oviducts 
on their way tow'ards the genital segment, and this too is a sure 
sign that spawning time has come. Dates for such observations are, 
among others, V 2 1899. Ofoten I; ^7a 1899 Oxsund; 74 1900. 
The SKjerstad Fiord IV. 

The eggs, which lay in a row^ in the canal leading from the 
ovary, were of a yellowish colour and w^ere placed like beads on 
a string. These yellow strings of beads could be seen with the 
naked eye. 

There is another thing, w Inch in all probability has some pur- j 
pose to serve at spawning time. I have noticed at such time, and 
as far as I remember only then, two rod spots on the ventral side 
of the swollen genital segment in the females of C. hi/pa^horms. 
If the.se spots are not seen at other times, one has every reason 
to think that they are intended to serve some special piirpo.se at 
that pai’ticular time, and it is natural to conclude that they are 
for the guidance of the males, possibly to show (hem were th(i 
spermaphores should be deposited. 

Juyiiovcs have been frequently observed, as, for instance, on 

‘Va 1899. Oxsund, 350—150 rn. ^ 

’‘7.** 1899. The Tys Fiord I 0- 50 m. 

Vft 1899. Hola, 0—150 in. 

1900. Skroven, 0 lOO m. 

1900. Tranodybet, 0—000 m. 

74 1900. The' Folden Fiord, 1 300-500 m. 

From the foregoing statements it w'ould seem that propagation 
time for 6\ hyparb^rma in the northern fiords may be taken to be 
the months of February, March and April. I have no observations 


for the summer and autumn months from the fiords mentioned, so 
that I am unable to say anything as to m hether propagation con- 
tinue.s after April. 

There is no doubt that this arctic copepod propagates in our 
fiords, but as young have been found in the upper layers (O— 50 
m.) there seenrs to be nothing unlikely in presuming an inflow, 
also in those basins which are shut oif by submarine ridges. 

Piiewhcalanm donyatus, Hokck. 

A glance at plankton tables will convince us that this is one of 
the most common copepoda in the winter plankton in the northern 
fiords. 

It is easier to dotermine the propagating time for this species 
than for the two previously mentioned, as tlie females caiiy their 
eggs affixed to the genital segment. I have, however, only a few' 
observations from the northern fiords, as for in.staiice on 1900 
w^hen I saw females with eggs in the Ostnes Fiord and again on 
V 4 in the same year in the Skjerstad Fiord, lint from tlie skjau- 
gaard ott* Bergen, I liavc observed such females from February to 
the beginning of May. It i.s possible that propagation continues after 
this time. 

Chirklius armutuny Boki’k. 

PI. 11, Fig. 14. 

Among the many .samples of plankton from the noilheru fiords,. 
1 have only noted this species as being found al the following 


places: 

- 




72 

1899. 

Skroven 1, 

0—380 

m. 

■7= 

1899. 

Oxsund, 

450-550 

m. 

'V. 

1899. 

The Malany 

Fiord, 0 — 380 

m. 

'■'U 

1899. 

The Malanir 

Fiord, 200- 300 

and 300 - 380 m. 


(1. O. vSars*) has found this species from the Kristiania Fiord 
up to the Vest Fiord, wdiicli was its nortlKon limit as far as w as 
previously known. Now this liuiii can be extended to the Malang 
Fioi'd. 

CliirkJius kniuisjknms, li. (). kSaus. 

PI. II, Fig. 13, 

This arctic (*opepod ha.s only once been found in Noivvay. I 
counted every eopepod in the samples from Ofoteu I ('Ai 1899), 
300— 350 m, and found among them only one specimen of this spe- 
cies, a female 3.5 inra. in length, 

Kiivhwtd norveyim, Bokc’K. 

This species is a giant one among copepoda. I have measured 
several specimens of females which have reacdied a length of 8.3 
mm. Below' are some particulars which will give an idea of the 
distribution of E, norreyka at various depths. 



'/■j 1899. 

Ofoten 1. 

Depth. 

Number of 

i j 

i .\M,nl,er ,.1' | 

in. 

females. 

1 

; males. 1 

0—100 



100—200 

3 

; 2- 5 

200—300 

i 

9 

a(H) 8.V) 


11 


Bottom 

.500 111. 


*) Crustacea of Norway, Vt»l. IV, p. 28—29. 
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0. Nordgaaril. 



'Va 1899. 

Oxsund. 


Depth. 

m. 

Number of 
femalen. 

Number of 

males. 

Total. 

0-150 


■ 

1 

150—250 

5 

2 

7 

250-350 


3 

« 

3.50-450 

1 

2 

3 

450—550 


a 1 a 

5.50-020 


! 


Bottom 

030 m. 



'73 1899. 

Tranedybet. 


Depth, 

in. 

p, .... 

1 Number of 
! females. 

Number of 

males. 

Total. 

(L- 60 

2 1 


2 

0-100 



1 

100- 200 

a ; 


2 

200 300 



2 

300-400 




400-500 



1 


1 

.500- 000 


2 '" '"1 

2 


I^ottom C40 m. 


In 1899 juniores were observed in the plankton from January ! 
to April inclusive, and dcirinj? the same time I have notes of many | 
specimens of females with ovisacks. In some of them the bent I 
ovarial tubes were seen to be full of the blueish which shone j 
through the body so that the blue ovarial tubes could be seen by the 
naked eye. In this species too, I noticed two red spots on the 
ventral side of the genital segment in females. I have suggested 
the hypothesis that these are for the guidance of the males when 
they deposit spermaphores. 

It has been found on examination in the southern fiords that 
the spawning time for this species also takes place at other times 
than mentioned above, but 1 suppose that in the northeim fiords 
the special time for spawning is during the first few months in the 
year, from January to April. 

This species is one of the few plankton organisms, w’^hich I 
have found in the stomach of Lofot cod. 

Scolecithrieella minor, Bkady. 

This species was very rare in the plankton from the northern 
fiords, 

O, 0. Sabh‘) mentions having come across it from the Kristi- 
ania Fiord right up to Lofoten. I have found it in 0xsund (‘Va 
1899, 0—100 m.) and in Kvaenang PV 4 1899, 0— 100 m.) which 
must be taken as the most northomly place where this species has, 
up to the present, been observed. 

*) Orostacea of Norway, Vol. IV, p. 56. 


Centropdges hamatus, LiUiJBBORG. 

A single specimen of this spexjies was found in a sample from 
Rost (Lofoten Islands) ‘A 1807, and this was a female. 

Temora Imgicornw^ 0. F. Muller, 

IMiis species provides a considerable amount of food in our 
; waters for plankton-eating fish. As, however, on the south west 
i coast it is particularly prominent in the summer and autumn months, 
! it was not to be expected that it would often be met with in 
! samples from the noilliern fiords, wdiich were taken in the months 
of January, February, March and April. 1 have only noted it 
from Moskenstream (‘Vi 1899, 0—100 m.). On the contrary it 
has freijuently been referred to as being found in several of the 
northern fiords in the autumn of 1898 and 1899 by Dr. Gran.') 
Professor P. T, ChiEVE*) fixes the northern limit on the Nonvegian 
coast at 70'' N. for this species. 

Metridia hieens, Boeck. 

! Off the coast of Bergen this species is at times so plentiful 
I that it becomes of importance as food for plankton eaters. I have 
for instance found large quantities in the stomachs of young „sei“ 
(coal-fish). 

By a look at the accompanying plankton tables it will be seen 
that this sp(‘cies is very generally distributed also in the northern 
fiords of Norway in the winter, but it is not seen in large numbers. 

'file following table gives the result of examination in this 
respect of the samples from Oxsund: — 


i ' 

'V-.. 1899. 

Oxsund. 


1 

I Depth, 

i ni. 

1 

Nnmhei* of 

feinales. 

Number of 

males. 

Total. 

j 0-100 

1 


1 

0—150 

0 


9 

1 50—2.50 

2 1 



1 2 

250—350 

4 



350—4.50 


i 

\ 

1 

4.50— 550 



1 

5 .^ 0 — H20 1 

1 




The most northerly place at which I have found this species 
is Kvaenang ('Vi 1899). ft emits a blueish light during preservation, 
and so does the species next to be considered. 

Mdridia loriga, IjUbbock. 

This species is a typical deep water form in the fiords. The 
following tables give an idea of the quantities in which it is found 
at the various depths. 

*) Hydr. Biol. Stud, of the North Atlantic Ocean and the Goaat of Nord- 
land. Of. Plankton Tables, 

Atlantic Plankton Organisms, p. 87. 
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Va Ofotcn L 


Ileptb in 
uioters 

Number of 

females 

! Number of 
males 

1 

Total 

O—IOO 

1 



100— 200 




200— JIOO 

i 


10 

300 -350 

j 


15 


Bottom 

.960 ni. 




Ofoteii 11. 


Depth in 
meters 

Number of 

females 

'l 

Number of I 

males 

1 i 

Total 

0—100 

i 

{ 


i 

100—200 

7 

1 

■ 1 

i 

i 8 

1 

200 250 

! 

23 ! I. 

1 i 1 

24 

1 


Bottom 

258 m. 



'Vj 1899. 

Oxsund. 


Depdi in 
meters 

Number of 

females i 

■ "I 

! 

Number of ; 
males ' 

Total 

0—100 

■ 

1 


0—150 

^ ! 


3 

150 250 

H 


8 

250-350 

13 j 


13 

350—450 

4 1 


4 

4*10 - 550 

2 

4 

0 

650-020 

1 

1 


1 


Bottom 030 m. 


Fleuromumma rohysta, Daul. 

TM. II, Pig. 1-12. 

In samples from The Vest Fiord (Skroven I, 1899, 0—300 m.) 
I found one sin^^Ie female specimen of a Plouromamma, which I at 
first mistopk for a P. aklonimalls. 

But on closer examination, 1 found that the first pair of an- 
tennsB were without the peculiar hooks which specially distinguish 
the latter species. Then I continued my examination on the lines 
laid down by Dr. Giksbkecht in his tables^), and came to the 
conclusion that my specimen was identical with the form described 
by F, Dahl found in the Atlantic, F, robusta. As there were 
no drawings nor detailed description of the latter, I decided that 
I would treat my specimen very thoroughly and examine it still 
more closely, and then I prepared detailed drawings. 

Gox>epoda (in Tierreich**), p. 109. 


Meanwhile, G. 0. Saks’s excellent drawings and description') 

I were published, so that my work became supcuhuous. I have, never- 
, theless, had my sketches reproduced, as the place where my speci- 
: men was found is considerably further north than there the ones 
; previously mentioned have been found. My sketches may then la* 

I used as proofs that it was really a /’. rohysta T secured at Skroven 
: in The Vest Fiord. Its length was 3.7 mm. According to (J. O. 
j Saks this species was taken by Dr. IDout on the „Michael {Sars‘* 
i expedition, somewhat north of The Futoc Islands (stat. 9) and in 
; The 8tor Fiord in »Son<im 0 i*e (stat. 4). 

I Hekrorhahdus norvcgicus, Hoeck. 

I 1 have specimens of tins species from The Ostnes Fiord, The 
i Vest Fiord (Skroven, Tranodybet), Oxsund, The (Jfot Fiord, The 
I Tys Fiord, The Folden Fiord and The Skjerstad Fioid. It was 
I only found in small (piantities at all these places. There were a 
I few fully developed males in addition to the more plentiful females, 
j With resi)ect to propagating time, it may be mentioned that junions 
i wen* noticed V> 1899 lOfoten I, 300 -350 in.), 'V 2 1899 (()xsund, 
I 350—450, 450 -550 m.) and again 74 1900 (The Folden Fiord, 
I 200 -300. 300- 400, 400- 500 m.). 

I kSAiis has found this species at various |)laces from The Kri- 
; stianin. Fiord light up to Lofoten. 

j 

i Candacia armataf Bokck-). 

I In The Vest Fiord (^j 1899, Skroven 1, 0 - 380 m.) I took a 
! single female specimen of this s]>ecies, length 2.r> mm. 43iis station 
j at Skroven is the most northerly place where this species lias, up 
j t<) the present, been noticed. 

i 

I 

j Acariia cfaiisiy Gieshkecht. 

Under Aciaikt in the tables, both clnyai and longiremis 
are included. The form wliicli was seen about the middle of .January 
1899 (12th — 1 8th of .Tanuary) was principally chnnii. 

Acartia lomjiromkj LiLLJEiioati. 

This species was found occasionally among the samples, but 
never in any quantity worth mentioning. 

Olthona mnilisy Claus. 

Even if there should be no other plankton coiiepod to be found 
this species, however, is usually present, at any rate one may almost 
certainly find a few specimens, and, on account of its very general 
appearance, this species must be reckoned among the most important 
eopepoda witli regard to its ecological worth. 

I have noticed females carrying their eggs in every month of 
the year in the fiords in the neighbourhood of Bergen. 

Oithona plumifera, Baird. 

As the tables show, this species was found at many places, 
but never in any quantity. It was also found off Ingo (‘-^74 1899, 
Ingohavet, 0—300 m.), and this is its northernmost limit as far as 
is now known. The geographical position of this station Is: 7U 
10' N., 28® 10' E. 


0 CniBtnceu of Noiwrv, Vol. IV, p. 115, PI. 78, 79. 

*) (I. O. Sabs, Crustacea of Norway, Vol. XV, pag. 135, pi. XCI. 
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Microsiitella ailanticn^ Brady & Rob. 

A glance at the tables will suftlce to convince one that this 
species is one of the most important plankton copepoda. Propagating 
time is extended over a great part of the year, at any rate I have 
noticed females with ovisacks from February to July in the fiords 
in the neighbourhood of Bergen. 

Oncm coniferay Giesbrecht. j 

This easily recognized form was only rarely seen in the plankton, j 
It was found in The Vest Fiord, The Jokel Fiord and the Kvaenang. j 

Pteropoda. 

Limacina haleUy M older. 

This species, which may sometimes be found in large quantities 
in the autumn, were only rarely found in the plankton. Vide tables. 

Appendioularia. 

Fritillaria horealifty Lohman. 

\Vliat was found of Oikopleuray I have not been able to identify, 
but, on the other hand, the specimens which in the tables are 
classified under JFritillaria sp, are without doubt borealis, 

Bryozoa. 

Ci/ 2 )honanfes, 

The larval form, which at times is tolerably general in the 
fiords in the neighbourhood of Bergen, can only with certainty be 
mentioned as having been found by me at one single place, riz, 
Raftsund. (Vi 1899. Raftsund 11, 0~260 ra.). 

Ch®tognatha. 

Sagitta Inpunctatay Quuy Gaimard, 

Under the designation Chmtoij7iatha two species, this and 
the following) will be found in my tables. 

Meanwhile, however, I have noticed several places where 6'. 
bipunctata has been found, e. g. 1899, Tranodyb, 0 — 60 m.; 

1899. Henningsvser II, 0—100 m.; 1899, Tysfiord 1, 

o—loo m,; 1899, 40 miles NNW of Gaukvawo, 0—100 m. 

As far as my experience goes, this species on our coast is only found 
in the upper layers of water, but SpadeUa hamata is almost without 
exception found in samples taken from deep water. The species 
last mentioned has been found by me in quantities in the stomachs 
of young „sei‘' caught on the coast off Bergen. 

SpadeUa hamatiiy Mobius. 

I have found this species in large quantities in samples taken 
from deep water. Among the many places where it has been found, 
I may mention The Vest Fiord, Oxsund, The Ofot Fiord, The Tys 
Fiord, The Folden Fiord, The Skjei^stad Fiord, t^c. I have taken 


it both with townet and trawP). I counted the specimens from 
Oxsund. 

1899. Oxsund. 


Depth 

m. 

Number ot 
specimens 



0-100 

2 

0—160 

2 

150-260 

1 

250—860 

3 

850-460 

2 

450 -560 

1 

560-620 

2 

Bottom 

6B0 m. 


As before mentioned, this species as a rule is found at greater 
depths, but I can mention one exception. In the Sk.jerstad Fiord 
(V4 1900, Skjerstad fj. VIII, 0 m.) several large specimens were 
found swimming about in the surface water. Tliis circumstance 
may perhaps be accounted for when the peculiar hydrographical 
character of The Skjerstad Fiord is remembered. The length of 
the fully developed specimens was 30—35 mm.; while those from 
8k.jerstad Fiord were about 40 mm. 

In samples from The Vest Fiord (’Va 1899, Tranodyb, 800—400, 
500—600 m.) there were specimens with eggbags. The hinderpart 
of the side fin was bent downwards, thus forming a hollow in which 
the eggs lay tightly pressed together. 

In samples from the same place taken at a depth of 400—500 
m. there were quantities oi piniores (2—3 mm.) of a chaetognath^ 
which most probably was S. hamata, 

yimilar young individuals were also found, e, g. in The Tys 
Fiord ('Vs 1899, Tysfd. I) in samples taken at a depth af 300 — 500 
in. but they were especially numerous in samples taken from a 
depth of 500—600 and 6*00—700 ra. 

Ctenophora. 

Botina infundibulum J Fabu, 

Prof. Chun has identified B. norvegica M. Saks with this 
species. Chun writes^): — „ Falls die von Mertens (1838) aus der 
Bering-Strasse boschriebene B. septentrionalis mit unserer Art iden- 
tisch ware (was ans der Abbildung nicht ohne weiteres hervorgeht), 
so dlirfte auch B, infundibulum eine circumpolare Verbreitung auf- 
wicsen.*^ 

This lobato Ctenophore has been noticed by me in the Jekel 
Fiord (“V* 1899) as well as in the sea at Hammerfest (^’Vi 1899). 
Unfortunately 1 did not succeed in preserving any specimen. C.- 
VooT observed this beautiful form in 1861 in Lofoten. 

Anthozoa. 

Arachnactis albida, M. Saks. 

Several specimens of this species wore found in the surface 
water of Moskenstremmen on March 1st 1899. 

On the wholo I have seen several of the larger plankton forms in tho 
trawl, €. g. Calanus hijj)erbw'eus, Euchfria tiorvtgicay BaraihmUto oblidai etc. 

*) Die Beziehnngen zwisclien dem arktischen und antarktischen PUrnktort 
(Stuttgart, 1897), p. 22. ' 
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Siphonophora. 

D'q^hyes arctica , Chun. 

It is very intoi*e8ting to be able to class this arctic siphonophor 
among the Norwegian fauna, as it is looked upon as being a typical 
or leading organism of the cold currents*). 

C. Chun writes in this connection: — j,Diphye8 arctica ist einc 
hochnordische Form, welche in alien warraen Stromgebieten fehlt 
und gerade wahrend dor kaltesten Jahrcszeit (von Januar bis Marz) 
in der Baffins-Bai hauflg erschoint.^ 

A complete list of the distribution of this species as far as 
then known is given by F. Both Romeu and Chun have 

specially emphasized the fact that this species is not found on the 
Scandinavian coasts. But this is no longer a fact; for in the winter 
of 1000, I found Eudoxia arctica at the following places: — 

•Vb 1900, The Skjorstad Fiord VII, 0 —400 m. 

Vi —* The Foldon Fiord I, 300—400 m. 

I availed myself of Prof. Chun’s excellent descriptions and 
drawings, in „Die Siphonophoren der Plankton-Expedition“ (Sc Tab. 
I, Fig. 0), when identifying these specimens. 

The bracts were of precisely the same shape, and there wfis 
the same arrangement of the canals, but there were no eggs in the 
gonophor. So I think that there can be no doubt that Dtphyes 
aretha also belongs to the Norw'egian fauna; this does not, how^- 
cver, necessarily weaken Chun’s opinion with regard to the zoo- 
geographical character of this species. True the temperature at the 
place w'here 1 found it in The Foldcn Fioi'd w^is C. and salinity 
about 35 jmo niille, but so many of the relict organisms from the 
glacial period have adapted themselves to tlic physical conditions 
in which they find themselves in a corresponding manner to the 
case here under consideration. 

Cupidita sarsi, Haeckel. 

Agalmopsifi degans, M. Bars (part), Fauna littoralis Norvej^iae (1840). Part I, 
p. 82, pi. V, %s. 1—0, pi. VI. 

Clipulitn mrsi^ Haeckkl, Hiphonoplun’a (1888) ChalUmgev K<*povt, Vol. XXVIII, 
p. 234, 307. 

— K. T. Browne, Tho Fauna and Flora of Valencia Harbour. 

H. I. A. Proc. Ser. Ill, Vol. V, p. 078. 

Agalmopftis degans^ Nobdgaard, Borno HydrogTaphical Results. Ber«:. Mus. 
Aarbog 1809, no. VIII, pag. 25. 

As is w^ell knowni Michael Sars in 1840 gave a detailed 
description with drawings of Siphonophora collected at Floro (61" 
30' N.) including Agahvo 2 ms elegans. Concerning this Haeckel 
writes in 1888^), „Tho genus Agalmopala was described very aeeu- 
rately by Saks in 1840, and illustrated by excellent figures. The 
North Atlantic Agalmidie, however, which are represented in his 
pis. V and VI, belong to tw^o (or oven three?) different genera. 
The first form, figured in pi. V, has simple terminal filaments of 
the tentilla, and belongs therefore to the genus Qqndita, 

The second fonn, represented in pi. VI, has tricornuate tentilla, 
with an odd terminal vesicle and two paired lateral horns. This 
form may retain the original name Agalmopsis eleguns and represent 
the type of this genus. “ 

After a careful examination of the description and drawings 
given by Michael Saks of Agalmopm elegam one will certainly 
agree that Haeckel is right in dividing into two genera. But, on 


I 


I 


I 

1 


I 


I 


I 


the other hand, I have come to a different conclusion with reg’^ard 
to Sars’s figures as applied to the two gciicia. 

On Sars’s pi. V the tigs. 5 and 0 represent tentilla ,,witl) a 
spiral cnidoband, enveloped by a campanulate involucre'^*), and these, 
as w'oU as fig. 1 show' that tho tentilla have simple terminal lil- 
aments, consequently they illustrate a spech^s of Cupidita, P>ut pi. \', 
figs. 7 and 8 represent tentilla with a terminal ampulla and two 
liorns, and these arc characteristic of the genus Agalmopsis, Ncitlier 
can it be correct as Haeckf.l mentions (1. e, p. SOT) that pi. VI 
in Haus’s w^ork, represents Agalmopsis clcgans. 

On pi. VI fig. 1 the tentilla arc drawn parfly with, and partly 
without tei*minal filaments. Fig. 10, on the same pi. gives a detailed 
drawing of the latter kind, and this has given rise to the thought 
that Sars possibly had a third genus under examination when pre- 
paring his account. There is, however, no longer any reason for 
this supposition. In fig. 1 tfie tentilla w ithout terminal filament are 
drawm smaller than those w liich are furnished with the tenninal fil- 
ament, and it is reasonable to conclude that the former represent 
them in course of dev(iopinent. If one compares pi. \'I fig. 10 in 
8aks's w’ork with pi. 11 tig. 8 in FewkesV a striking resemblance 
will be noticed. Few^kes desci ibes his fig. as repi csenting an „ em- 
bryonic tentacular knob“ of Cupidita (Nanumia) cara^ A. Aoahsiz, 

It may surely he considered ('ertain that Sars's fig, 10 repre- 
sents a corresponding condition in Cupidita sarsi. This must be a 
Cupidita and not an Agalmopsis^ for the tentilla w hich are developed 
arc furnisheil with a terminal filament. 

Thus it will be seen tliat Sahss descriptions and drawings 
almost exclusively are of the organism w liich Haecki l das desig- 
nated Cupidita sarsi, as only pi. V, figs. 7 and 8 can be considered 
as representing* Agalmopsis clcgans^ M. Sars. 

Accoi'ding to K. T. Brown Sarsi is found on the w’est coast 
of Ireland (Valentia Harbour). As before mentioned, Saks made 
his colle(‘tioa at Floro. 

1 have observed this species in Moskonstrommon (*A 1899) 
in Tromso Sound ('Vj 1899), at r.yngoii 11 (“7i 1899), at Kvmn- 
aiigen TI (’"A 1899). in the .lokel Fiord (’^"A 1899), at Kvmnaiigen 
(^‘A 1899) in Hammerfest Harbour 1899). At all those places 
they were found in great numbers near the surface of the water. 
Hammerfest is as far as is now' known, the northernmost limit for 
Cupidita sarsi, 

TIk- question naturally suggests itself as to w hether Cupidita 
sarsi ami C. cara are one and the same. 


To throw light on this point, 1 have compared both M. Sars's 
and Few'kes’ (1. c. p. 213-223, pis. I, 11, llll) descriptions and 
drawings. There is a considerable coincidence with regal'd to figui os 
representing general appearance (Fkwkks pi. I, Saks pi. V fig. 1 
and pi. VI fig. 1). 

There is similarity with regard to tho aiipcarance of the adult 
tentilla (F. pi. II fig. 9 and S. pi. 5 fig. 5, 6) and the resemblance 
betw'een the embryonic tentacular knobs (F. pi. 11 fig. 8, S. pi. 0, 
fig. 10) I have already mentioned. On tho other hand, the tasters 
(hydrocystm) appear to differ. Fewkes describes them (1. c. p. 218) 
as follows: — »They (tho tasters) arise directly from tho stem, and 
are destitute of a basal peduncle. The distal extremity is closed. “ 
PL II fig. 7 answers in every detail to this description. On com- 
paring with this S. pi. 5 fig. 2, 3, W'here the ta-stors are described 


7 Pie Siplionophoreu der Plankton- Expedition, p. 20. 
*) Pie Slphonophoren (Fauna arctica, II B., p. 174). 
*) Challonger Report. Vol. XXVIII, p. 234. 


Haeckkl (loco citato p. 233). 

*) On certain Meduare from New Enuflaiid 1888. Bull. Comp. Zool. (Har- 
vard, Mr 88,), Vol. xin. 
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as ,Jan^ro P>Iiischen“ (distinguislied by the letter e), it will be Been 
that they are furiii«hed wdth a basal peduncle, and that the top of 
the taster is somewhat extended and pointed. In liis description 
of the tasters, Fkwkes says that „the most marked peculiarity in 
their anatomy is the existence of an „oil globule^* near tlieir base.“ 
I'his .,oil globule^ is drawn by the writer mentioned and will be found 
on pi, 11 tig. 7. Nothing corresponding to this is found in Saks’s 
pi. 5 tigs. 2, 3. To discover if any such „oil globules^ exist in 
Cupulita sarsi I examined the remains of a specimen from Tromse 
sound. It was at once evident that while the majority of the various 
organs as usual fell to the bottom of the glass, there were a few 
small bits which remained on the surface of the preserving fluid (for- 
malin). On closer examination, it was found that the little pukes 
floating on the surface were tasters which had risen to the top on 
account of their oil globules. Here too, there apfiears to be a ditfe- 
rence between the two species under discussion. While the oil globules 
of C , ram according to Fewkks arc sessile, those of 0 . sarsi are 
provided with a short peduncle. It is possible that the reason, 
why the oil globules do not appear on Saiis’s pi. 5 ligs. 2, 8 is 
that they so easily biu’st on being touched, Saks lias, however, 
given a drawing (pi. c flg. 11) of a taster with oil globule, which 
he considers to he „cine soltcne Form der ovalen Hlftschen**, while 
the oil globule itself is described as „Kugeliger Anhang“. These 
oil globules arc most likely intended to act as a kind of hydrostatic 
apparatus. 

As will be seen from the foregoing, dilferences can clearly be 
pointed out between (X eara and Q. and it is probable that 
they represent two different species which are, however, very similar. 
The fact of C. sarsi being found in large (piantities in the winter 
in such fiords us Lyngcn, Kvamaug and Jokel would seem to indicate 
that it is an arctic form, but one cannot be sure of this until its 
distribution is more clearly defined. 

Fhysophora horealisy M. 8ars. 

PI. IV, Figs, l, 2. 

In The Mosken current (Moskenstrommen) several specimens 
of a Physoj)hora were found swimming about near the surface, on 
March 1st 1899. On comparing M. Saus’s drawings and descrip- 
tions^), I was convinced that it was his species which I ha<i fouiul. 

It has been thought that borealis was identical to Fhysophora hydro- | 
statica of the Mediterranean, but this is, however, not altogether ! 
so sure as to be beyond doubt. If this should be proved to be the 
ease Hahs’s name would have to give way for the older one, hydro- 
statica, Foksk. 

M. Saks himself liad an opportunity of comparing the Mediter- 
ranean form with the one he describes (1. c. p. 83) and it seems 
that be was acquainted with Claus’s, Gegenbaur’s and Kollicker’s 
researches and examination of the former species. And as he still 
maintained that they were diflerent, there * is every reason to bo 
wary before one concludes that they ai‘e not so. 

M. 8arh says, on page 40, „None of the urticary knobs ob- 
served by me shewed more than 5 spiral coils; but Claus (1. c. 
p. 20, flg. 20)^) in P, hydrostatica delineates 9*— lo of them, and 


0 Fauna littoralis Norvegiup, h. 3. p. 32, pi. V, VI flgx. l~H. 

®) XJeber Physophora hydrostatica neb5<t Bemerkungen ueber aikere Siphono- 
phoren. Sep. Abdruck an.*? Zeitschr. f. wiKP. Zofdogie. 10 B, 


Gegenbaur remarks that the spiral in the most perfect urticary 
knobs becomes decomposed and lies twisted together in irregular 
coils, which is also apparent in some of the specimens brought home 
by me from the Mediterranean. 

In borealis too during the development of the tentacular knob, 
a dissolution of the spiral coils of the cnidoband takes place, after 
which they are reformed into irregular coils. 

On PI. IV fig. 1 in the present work a tentacular knob with 
spiral twisted cnidoband will be seen, while fig. 2 , depicts a later 
stage, the spiral being unwound. I have observed intermediate 
stages between these two. 

A thoroughly developed tentillum is depicted on Sars’s pi. VI, 
fig. 7. 

If it is a fact that the Coil unwinds itself in P. hydrostatica^ 
then the figure given by Claus (pi. 2G, fig. 26) cannot designate „ein 
vollkommen cntwickelter Nessolknopf*^ But even if on this point 
there is a similarity, there would still remain the dissimilarity that 
during development the spiral twist in the tentacular knobs are more 
numerous in hydrostatica than in borealis, 

Craspedota, 

(Notes and identification are due to Dr. Edward T. Browne, 
University College, London). 

Aequorca sp. 

Vrt 1899. Moskenstrommen o. m. 

This is probably a new species. 

Ayla7itha diyitalis, Muller. 

; 1B90. NW of Rost (Lofoten), 3 si)ecimens. 

! This is a nortlicrn species. Recorded from Greenland, Norway,, 
j Faeroe (>hannel and in the North ^Vtlantic by the „National‘‘ Plank- 
! ton Expedition. There is no evidence that it lias been taken south 
I of about latitude 58^ 

Aylantha rosea, Forbes. 

V 4 1900. The Hkjorstad Fiord IV, 0—330 in., 1 specimen. 

„ „ V, 0—420 m., 1 specimen. 

This medusa got mixed up with A. dlgUalis until I found out 
(1898) that it had eight sense organs. {A, has only four). 

Recorded from Tha liritish Isles and Heligoland. 

Ftychoyastria polaris, Alman. 

74 1900. Polden Fiord, 3 specimens. 

V 4 1900. The Skjerstad Fiord IV, 0—330 m., 1 specimen. 

V 4 1900. ,, — „ VH, 0—490 ra., 2 specimens. 

This medusa was taken in Discoveiy Bay in Grinnel Land, up* 
Smith Sound on the west side of Greenland. (Pectyllis arctica from 
Greenland and off Halifax— Challenger Exped.). 

Homooenema pdatygonon, Maas. 

V 4 1900. Tlie Skjerstad Fiord V, 0—420 m., 1 specimen. 

V 4 1900. „ — „ VII, 0—490 m., 2 specimens. 

H, plaiggonon was taken by the „National“ Plankton Expedition.. 

The station is omitted in the Report. 



B. Protistplankton. 

By E. Jergeugeu. 


a. Plankton tables. 


In the following tables r signifies rare, it very rare (only one 
or very few specimens seen), r+- less rare, 4- frequent, -hr less 
frequent, +c rather common, c common, cc very common, ccc in 
large (luantities. 

The method used for collection and examination only allows 
reliable conclusions as to the quality, not as to the quantity. From 
the signs used to indicate the more or less common oo<jun*oncc it 
should, however, be evident which species are common or go to 
make up a considerable part of the plankton. It is, however, 
always to be remembered that the signs are only based upon a sub- 
jective judgment, not upon exact counting. 

As a general characterization of the plankton — which for all 
stations, the sea off Vesteraalen (Yttersiden) perhaps excepted, is to be 
considered more or less unmixed coast plankton (neritic p.) — it may 
be stated that the Peridinsea in tlie winter season arc predominant 
in quantity, together with Halosphjiera, w'hile the Diatomacem and 
likewise the Tintinnodea are of less frequent occurrence. This state 
is at once changed in the spring (about V-t IHOO, in 1900 ^Va), 
when a few^ species of Diatomacca^ suddenly appear in large quanti- 
ties, and remain for a considerable time at least more than one 


month, how long cannot be seen from the samples collected, as it 
was too early in the year, w^hen the last samples were taken. During 
this time the other plankton is very much reduced in quantity, 
excepting Pha^ocystis, which species seems to have its optimum 
just in this period. The Peridimea o(‘.cur far loss abundantly than 
earlier, not only in relation to the large masses of Diatomacese, but 
also absolutely. 

This phenomenon, that might truly be name<l the inflow of 
Diatomaccie, is a w ell known phase also in the development of the 
more southern coast plankton (see L. (= Literaturo, at the end of 
this essay) 1). Ostenfeld and Gran (L. 2 and d) have also men- 
tioned it, and try to explain the causes. It is an interesting fact 
that most of the leading species are identical, both in the northern 
and in the southern inflow^ of Diatomace?e, on the extensive coast 
of Norway. Yet there are some few specnos characteristic of the 
northern, that seem to be entirely wanting in the southern, especially 
Fragilaria oceanira, partly accompanied by cyllndriiSy and Chceio- 
ceros furcellatus (besides some other, less predominant species). 

As to quality the northern plankton is decidedly poorer than 
the southern, especially is this the case with the Tintinnodea. 
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I. Bacillariales. 

( TJiatomacvm.) 

Rhizosolenia alata Bkightw. forma ctinnrostri^ Ghan. . 

BiddxdjMa mohilicmis Hail 

CluBtoceroH borealis Bail 

C, h. var. soUtatia Cl 

C. convolutus Castr 

C, atlanticufi Cl 

C. (lecipims Cl 

C. (liadema (Kurd.) Gban 

V. curvisetm Cl 

Actinocyvlus Ehrenhergii Ualfh 

Bopma tesscJlata (Rop.) Gritn | 

CoBcinodisms exeentricus Eurr 

C. lineatm Eurb 

C. curvatulus Grun 

C. stellam Rop 

C. radiatuB Ehrb 

C. fndtbulHms J0BO. n. Mp. 

C. centralis Ehbb 

C. concinnus W. Hm 

C, nitidua Giusa. 

Hyalodiscns ateUiger Bail 

Aateromphalus heptactis (Br^b.) Balfb 

ThalaasiothHx longisaima Cl. et Gbbn 

T. Fratienfddii Grdn 

T, F. V. nitZBchioidea (Grctn.) J 0RO...., 

Fleurosigma tcnenm J 0 RO. n. sp 

Euodia gihba Bail 

(The following are doubtful aa planktonforms, likely 
fixed apecien or auch from the ground). 

Paralia siUcatn (Ehrb.) Cl 

Actinoptychm undulatus (Bail. ?) Bai.f 8 

SurireUa lata W. Sm 

Campylodiacus 'fhuretii Bb 6 b 


IJ. Peridiniales. 

(Dimflagellata.) 


ProroceBtrum micam Eheb 

Dinophyais acuta Ehrb., J0Ba 

D. norvegica Clap, et Laciim., J0Ba. 

Z>. rotundata Clap, et Lachm 

JG. homunciduB Stkin 
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33.60 

33.60—1 
84.67 , 

33.89*— 

33.46 

' 

83.39- 

88.46 

- - 1 

38.36 -i 

;u.«« 1 

38.38 — 

88.30 

88.33 ~! 
38.74 

33.31) 

■ 

33.50 


34.88 

.84.:w~~ 

84. 

Temperature (Cels.) 

4.3— 

4.8 — 
7..H 

4.0 — 

4.9 

4.0' — 1 
8.6 ; 

4.1-1 

4.5 

: 

4.1 — 1 
4.7 1 

4.8— ! 
7.1 I 

3.9 — 

4.8 

3.0 — 

5.6 

4.2 


4.1 

4.7 


6.9-^- 

8.4 

6.9 — 
3.6 

Fodolampas palmipes Stkin 

Pyrophacus horoloffium Strin 

rr 

• • 

rr 

rr 

rr 

rr 

r 


•• ! 


r 

1 




j 

IT 

Protoceratiufn reticulcituni (Clap, et Lachm.) BOtschli. 
Diplopsalis lenticida BEiian 

r 

r 

.•+ 

r 

r 

r+ 

r 

+ 

+ 



rA- 

r 

r-|- 

rA- 

.. 

+ 

FeriMnium depressum Bail 

r 

+ 

r 


r 

r-h 

+ 

Ac 

+ 

r+ 

+ 

4- 

+ 

i r 

1 

4- 

P. oceariicum Vanhopp 

P. ctivergens Ehrb. (F. lenticulare (Ehrii.) J0ko.) 

r 

c 

rr 

c 

c 

c 

c 

-|-c 

r 

! . . 

c 

+c 

i •• 

! 

i ^ 

IT 

C 

C 

-fc 

C 

C 

F. conicum (Oban) Qstknp. ot 8 ohm 





•• 

>•+ 




*• 





-f 

P. pallidum Ohtenp 

r 

r 

r 

r+ 

r 

r 

r 

r 

r 

i 

4- 

1- 

r 

r 

r+ 

P Steinii J0RG 

rr 

r-f- 

r 

r-l- 

. . 

IT 





r-f 

r-f 

r 

1 

r 

P. ovatum (Pouch.) SchCtt 

Ceratium tripos iO,l\ Mull.)Nitz80h. (a balticum Schutt.) 


i-i- 

cc 

V 

cc 

+0 

CC. 

r 

cc 

c 

r-f 

c 


)• 

c 

1 

1 C 

r+ 

cc 

r-f 

c 

r-f 

C. 

-fc 

rA- 

c 

C, hucqdialum t^L 

c 

c 

c 

cc 

c 

C 

c 

cc 

cc 

C 

c 


CC 

; C 

c 

C\ macroceros Ehru 

0 

•Ic 

+c 

c 

c 

+ 

f-c , 

c 

c 

c 

c 

A-o 

c 

-fc 

+ 

C, intermedium (Jobg.) 

C. i. forma gracilis Pouch., J0ro 

ci- 

+c 

c 

cc 

c 

■fc 

-fc 

A-o 

c 

c 

4- 

c 

4' 

1 +<5 

4- 

r 

0. longipea (Bail.) Cl 

+ 

+c 

l-c 

+C 

c 


-f 

•fc 

c 

4-c 

c 

C 

A-c 

4- 

-f 

C. furca (Ehrb.) Duj 

c 

c 

c 


c 

+C 

C 

•fc 

(' 

c 

; 

-fc 

C 

-f c 

-f 

O lineatum (Ehrb.) Cl 

C. fvsm (Ehrb.) Duj 

r 

+ 

+ 

r 

+ 

+ 

c 

j 

+ 

H'* 

r 

+ 

r 

c 

c 

A-c 

c 

■fc 

C 

-f 

III. Pterospermataceie. 








i 








Fterosperma MiShii (J0ro.) Obtbnp 

r+ 

r 

r 

rf 

r 

+ 

r 


>•+ 

r 

r 

r-A 

r+ 

r 

r 

P. Varihbjfenii (fT0RO.) Ostbnp 

+■ 

r-f 

r 

r 


r+ 

r+ 

r 

4-<- 

4- 

rA- 

4- 

r-l- 

r 

rH- 

P. dictyon (J0Ba.) Ostbnp. 

+ 

+ 

+ 

•f 

+ 

1 

+c 

4- 


+c 

-1- 

4- 

4- 


-f 

IV. Halospbscracese. 










i 






Hahitj>htBra viridis Schmitz (incl. JT. minor Ostknf.).. 

cc 

cc 

C.C 

cc 

cc 

CCC 

CC 

CC 

CC 

cc 

ccc 

cc ^ 

CC 

C 

c 

V. SilicoSagellata. 
















DUU^hams speculum (Kims.) St0hr 

Dictyocha fibula Ehrb 

rr 

r 

rr 


r 

rr 

• • 


rr 

r 

rr 






•• 

r 

VI. Radiolaria. 

X. Spumellaria. 
















Hexacontium pachydermum J0ro 

Echinomma trinaerium Hck 

•• 

r 

r+ 

•• 

r 

•• 

r 

•• 

•• 

r 






i -f 

E, kptodermum J0Ra 

. . 

. . 

r 

. . 

. . 

. . 


. . 

. . 

. . 




+ 

Drymyomma degans j0Ra 



♦ » 

•• 



•• 


•• 

• • 

• • 

• • 

.. 


r 
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Jorgensen. 


January 


Year 1899, Month 


Locality 

Date 

Depth (ineteiH) 

Salinity (O/qq) 

Temperature (Cels.) 

Chromyomma horeale (Cl) J0ro 

Bhizoplegma hortaU (Cl.) J0ro. 

Stylodictya fenuispina J0ho. n. sp 

Sponyodiftcus favus Ehrb 

Lithelius minor J0RO 

Bhortidum pylonium Hok. v Cl 

Sorolarcuff circumtextua J0ro 

Urn NasseUaria» 

IHagiacantha arachnoidea Clap, et Lachm 

Plectacantha oikiakoa Joho. n. Hp 

VamjnjlmanOui clndophora Jpro. n. np. 

Phormacantha hyabix (J0iia.) J0RO 

Peridium longispintm Jpro 

Protoacenium simpkx (Cl.) J0R() 

Cladoacenium tricolpium (Hck.?) Jpro 

Dictyophim^^a Clevei J 0 R 0 

Lithomelma aetosa (Cl.) Jpro 

L, hystrix J0ro 

Acanthocorya umhellifera Hue 

Dictyocmin acanthicum Jprq 

D. xiphphorum J0Ro 

Clathroqfclae craapedota (J0RO.) J0uo 

Androeyfias gamphtmycha (J 0 BO.) J0rg 

amhlycephalin (J0RG.) J0RG. 

S'Hchocorya serijata Jprg. n. sp 

Gmosphwra pritnordialia J0rg. 11 . sp 

3. Phwodariu (Tripylea). 

Cannoaphxra Upta J0Ra. ^ 

C. geometrica Borg 

Protocystia xiphodon (Hck.) Borg 

P. Harstoni (Murray) Boro 

P. tridme (Hck.) Boro 

CfiaUengeron diodon Hck. (P heteracanthum j0Ra.) 

C. armatum Borg 

Medusetta ardfera J0bq 

Gazelletfa pentapodium J0rg 

VIL Tintinnodea* 

IHntinnwi ucuminabis Clap, et Lachm. 

T. a. var undata J 0 RO 
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Year 1899. Month 


January 


Locality 

i 

s: 

n 

> 

00 

'iS 

s 

© 

M N} 

» 

c 

cu 

u 

«/. 

o 

fl 

01 

6 

S 

s 

lU 

..CO 

a 5 

01 

P3 a 
«> 

-W 

C 00 

ll 

ll 

® 

Hennings vaer, 
7 miles S 

C K 

a» 

•xs 

J. 

1 ctf 

1 

^ c 
1 G 

5 £ 

f, H 
> 

tf] 

2i fl 

2 cC 

o 

5 0 

is s 
> 

* 

1/ 3 

S O 

Bate 



'*/i 

’*/. 


;v, 

'Vi 


•V. 


•’/i 

■*v. 




Depth (meters) 

0-50 

0—960 

0-50 

0—180 

0—60 

0—100 

0—160 

0--50 

0-100 

0—60 

0-180 

1 

lo— 60 

o-no 

jo- 60 


Salinity (<>/oo) 

33.89 

a3..39~ 

85.11 

1 

33.60 

83.60— 

34.67 

88.30— 

33.46 

33..30— 

33.46 

33.89— 

34.40 

38.88— 

88.30 

33.88— 

33.74 

83.30 


1 83.60 

1 

:! 

1 34.39 

i: 

84.38 

,84.38 

Temperature (Cel*.) 

4.3— 

4.4 

4.3 — 

7.8 

4.6 — 
4.9 

4.6— 

6.S 

4.1— 

4.6 

4.1- 

4.7 

4.S- 

7., 

3.0- 

4.3 

3.0— 

5.6 

4.3 


i 

i 


6.0—. 

0.4 

5.0 — 
3.0 

Amphorella quadrUincata (Clap, et Lachm.) J 0 ro 

A. Steenstrupii (Clap, et Lachm.) Dad 


• • 

r 

- 

•• 



•• 


j r 


1 

Ij 

l! 


A. atnpla J0RO 











IT 


il 

!l 


PtychocylU umula (Clap, et Lachm.) Brandt a mqjor J0RO. 
P. u, V, minor J0Kg 

rr 

r 

r 

r-h 

r 

r 

r 

r4- 

r 

>• 

r-f 

r 


'! r 

r 

i • • 

: r+ 

i 

■I- 

P. u, V. digitnlis Adriv 




r 








Tintiwnopsis nitida Brandt 

rr 

r 


r-l* 

r 

r 







rr 

j 

r 

T. H. V. Mnnata (Brandt) 





r 




1 


1 

1 

T, n. V, oralis J0 rg. n. var 



r 

r 


r 

r 

r 


i r 






Codonella lagenula (Clap, et liACHM.) Entz. v. ovata,l0RQ. 

Cytiarocylis denticulata (Bhrb.) Fol. a typica J0RO 

C, d, var. cylhultica J0RO 

rr 

r 

r 

r+ 

r 

r 

1- 

+ 

r 

IT 

+ 

r-H 

+ 

'! 

-f 

r 1- 

• • 1 

1 

+ 

rr 

+ 

' 

+ 

4- 

C. d. V. gigant^a (Brandt) Cl 

r 

r 


+ 

r 






* 1 

! 




C. d. V. elongata •T0 ro. ............ 





r 



r 

i 


j 

. - i 

f 

r 


C, d, V. suhrotundaia J0 rg 



r 







I ^ 


• • 1 




Dictyocysta templum Hck 










j 






I), t. V. diatirha J0RG 

rr 

r 

r 

rr 






i rr 

r 


rr 

■■ 

r 

r+ 

r+ 

Unddla cnudata (Ostenp.) Cl 

rr 



rr 





•• i 


rr 

rr 

1 









1 • * 

i i 



i 

'1 
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Year 1899. Month 


January 


Locality 

a 

11^1 

1 

S % 
S'! 

2 I 

Hit 

a 

g 

$ 

11, between 
Spildem and 
Kvsenangs- 

it 

1 

Lyngen I, 
off Skibotten 

tal 

s’^ 

I'tS 

Late 

*v, 

*v, 

*v, 

*/I 

**/i 

»*/. 

«/t 

*•/. 

“A 

“A 

*/. 

*/! 

^/l 

“/i 

•'A 

Leptli (meters) 

0-6 

0—60 

1—130 

0—5 

0—5 

0—50 

0—140 

0-5 

0—60 

0—180 

0—5 

0-^--50 

0-115 

0—60 

0—260 

Salinity (®/yo) 


aa.is 


88.53 


34.08 

34.08 

33-87 

33.87 

33.87 

33.87 

38,07 

33.87 

33.82- 

34.08 

38.82— 

88.02 

Ttiriperature (Cels.) 


8.3- 

4.8 


O.o 


8.6— 

8.9 

3.«- 

4.0 


2.6 

2.6-- 



1.1 

1.1 

1.1 

8o— 

2.6 

8.0— 

1.6 

/. Bacillariales. 

( DiaLmaceoe.) 
















Biddulphia auriUi (Lynob.) 




X 








rr 




ChastoceroH borealis Hail 










r 





C. decipiens Cl 






r 

r 



r 

r 

r-f 


r^ 

r 

Actinocyclus Khrenhergii Ralfs 


'j. 



r 

r J- 

r-f 

rr 


r 

r 

r 

r 

r 

r 

A, subtUis (Orro ) Ralfs 












Moperin tesscllata (Rop.) Grow 















Coschiodiscus excentrunis Ehrb 


. . 

r 

X 



r 

r 





r 




C. (lecipitns Oritr. 







r 








C. cut vatidiiS Or(in 



X 




rr 


r 



r 

r+ 



(\ steUaris Rop 






X 








C, radiatus Kurd 

r 

r+ 

!•+ 

r 



>■+ 

r 

r 

r-f 

r4- 

r+ 

r 

r-f- 

r+ 

r-i- 

C, subbuUiens J0rg. n, sp 





C, centralis Eiirb 


X 

r+ 

r+ 


r 

r 

1'+ 

r 

>•+ 

X 

r+ 

c 

+c 

+c 

r+ 

+c 

r+ 

(\ concinnus W. Sm 




r 

C. nitidus Grko 




. . 

1 









JiJuodia gilfba Bail 



rr 













Hyalodiscus steUiger Hail 






r 

r 









H. subtilifi Bah. , 







r 









Asttromphnlus heptacHs (Br^sb.) Ralfb 



rr 













'Thaltifttnaihrioc longissinia Cl. et Gritn. . 


V 

r 













T. Ftauenfeldii Grun. v. nitzschioidcs (Grdn.) J0ro.,.. 
I'^leurosigiua ttnerufn J0ao. n. sp 


r 


•• 

*• 

•• 

•• 

r 

•• 

+0 

r 

c 

r+ 

1 +« 

r 

r 















Actinopfpchus undulatus (Bail. V) Ralfs 



r 













Oatnpylodiscus Ihuretii Br^b 










r 






C. angtUaris Grro 







r 





X 




Hhabdonema arcuatum (Lynob.) KiJtz 



r+ 













Pleurosigtna natnadaceutn BR:^n. ..................... 




1 


rr 









IL Peridinialea. 

( DinoftagcUatm.) 















jyinophysis acuta Ehrb., J0ro 


r 

r 



r 



X 

r 


)* 

1* 

X 

X 

Y 

D. norvegica Clap, ot Laohm., J0ro 

' ’ 1 

rr 










rr 

IT 


D. acutninata Clap, et Lachm., J0bg 

i 













D, rofundata Clap, et Lachh. 












rr 

rr 



Pyrophacus horologium Stein 



rr 









1 1 




C^on.yaulcLx spifiifera ((^lap. et Lacrm.) Libs. 



rr 













Diplopsalis UsnUcula Beroh 


r 

X 


X 

«•+ 

-f-c 

+ 

+c 

X 

X. 

r+ 

+0 






r+ 

Peridinium depressutn Bail. 



X 

r+ 


c 

H- 

1*4* 

4-n 


+ 

P. oceanicum Vanh 0 p 


r 





-f-c 

c 

P. divergens Ehrb. (P lenticulare (Ehrb.) J0bo.) 


1 +c 

+ 

~|“C 

r 

+c 

c 

c 

c 

+ 

+ 

c 

c 

+ 

0 
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Year 1899. Month 


January 


Locality 

Date 

Depth (meters) 
Salinity (<>/oo) 
Temperature (Cels.) 


a. Acantharia, 

Uadi 0 s^)hnnra anacanthica Joro. n. sp 

3 . Naasellaria. 

Plagiacantha arachnoides Clap, et Lachm 

liedacantha oikiskos J0uo. n. sp 

CampyUicaniha dadophora J0r(*. u. sp 

Phormacnntha hyxtrir (j0Ra.) J0 rg 

Peridium longispinum JpRO 

P. minutum Cl 

Cladosceitiuin trkolpium (Hck.?) j 0 Ra 

IHctyophimus ('level J0kg 

JAthomelma aetosa (Cl.) J0ro 

L. hydiix J 0 RO 

AcanthiKoryH umhellifera Hck 

Diefyoceras amnthicum J0no 

IK j'lphephorum J 0 UO 

Clafhrocydns trasjyedota (J0rg.) J 0 RO 

Stwhacorys seriata (J0Ro.) n. sp 

4. Phseodaria (Tripylea), 

Vanmsphevra yeometHca Boko 

P'otocystu tride7i8 (Hck.) Boro 

P. x'iphodon (Hck.) Boro 

('hallengeron diodon Hck. (C. hetvracanthum J0ro.) . , , . 

Medusttta arcifera J0RO 

Gazdletta pentapodhm J 0 RO 

VII. Tintinnodea. 

TinHnnus acuminahis Clap, ©t Lachm 

PtydiOCjjHs urmda (Clap, ©t Lachm.) Brandt (a mqjor 

J0KO.) 

P. u. V. minor J0ro 

P. u. V. mharctica J0ro. n. var 

TinHnnopsis nitida Brandt 

P. n. V. ovalis J 0 RO. n. var 

Gyttarocylis denticuiatn (Khrb.) Fol. (a typica Jorg.) . 

(7. d. V. cylindrica J0RO 

C. d. V. yiyantea (Brandt) Cl 

C, d. V. robnsta J 0 RO 

C. d. V. donyata J0RO 

Dictyocysta templum Hck 

X>. t. V. disHdta J0Bo 
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Yenv 18»f). Month 





January 


t 

. 0 
’C? 

s 

a 

to 

0 . 

.1 

' a1 

!, CEi 

!• 

h 



u 

'2 »- 
s % 

a' 

tn 

0 

?Y*bruary 

p 5 if 

:! 1 1 1 
'S ? « -rr 
ji CC ^ « 

1 a/ ' 3/ 

'2 ; /e 

0 -KK) 0 -260 

Looalitv 

g-i 
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« 

^ rs a 

lifi 

0 5- ^ 4) 

J5 C 0 a 

! 

i| CC 

(i S ^ 

!i * 

ii ^ 

*a 

St 

.S 

c •'a 
c S 

<i> ^ 

ES X 

1' X 

' 

A 

1 0 

sr 

!l ^ ^ 

i: K ■- 

i| 

■ p ^ 

V (/; 

> 

^ 'P 

: 

: t 'S 

: 

i ^ SM 2 

1 

Date 

■■"/i 


“•/i 

“V, 

}i 

»v, 

“•1 




V 2 

1! \'2 

! */« 

j 

i0-20( 

1 

Depth (nietei*«) 

0—50 

39.60— 

33.fl7 

0— 90C 

1 I 

0— loojo— sow'; ()— 51) !o-136 

0-50 

0— 15(] 

0 ’50 

; 33.25— 
! 33.. 17 

I' 

0 15( 

j33.26— 

1 34.50 

0 10( 

— 34.0f 

— 6.2 

()-■ -50 

1; 

1; ■ 

II 

0— .-JOOij 0- .50 

i| 

Salinity (O/qq) 

39.60— 
33 94 

II 

> 33.92 

il 

j 

2.8— 

2.0 

1 

133.02 - 
34.62 

2.8 — 
5.6 



:|33.26” • 
|: 33.68 

■; 2.6— 
j 4.3 

j33.26- 
I 34.62 

i 

1 2.5 — 
i 6.8 

1 

133.26 •• • 
1 33.44 

; 33.26 ■ 

; 34.50 

i 2.1 — 

' 0.7 

33.42 
' 35,03 

r33.3o 
: 33.42 

,33.37— 
: 34.40 

,33.37- 

34.70 

i 2.7 — 
j 6.0 

Temperature (Cels.) 

8.4 

1.8— 

2.0 

2.1— 

1 3.8 

; 3.3 

; 2.1- 
! 6.8 

i| 

'' 3.3 — 

!' 6.4 

i 

ii 2,.- 

il 3.* 

ii Si.7- 

J. Bacillariales, 












1 

T” 


i; 

1; 



(Diatomaceos), 
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EhizoHolcnia aemiajdna Hbns 
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. . 

n* 



1 








i' 



BiddtUphia molnlieims Bail 

. . 



. . 

. . 

. . 

1 

. . 


. . 


. . 


rr 




CluetoceroB borealis Bail 

. . 

. . 

. . 

. . 

, . 

. , 


. . 


, , 

, , 

, , 


r 

ii 



C. atlanticus Cl 

. . 

r 


. . 


. . 



, , 

, , 

, , 

i , , 


r 

!i 

1 



C. decipims Cl 

. . 

. . 

r 

. . 

r 


1 





ij 



1; 

1; 



C. Schiittii Cl 

r 



r-|-' 

i 













Actinncychis Ehrenhergii Ralps 

r 

r 

r 


r 

r 

, , 

r 

, , 

r 

, , 

,j 

r 


r 

, 


A. Ralfsii (W. 8 m.) Kalps 

. . 

. . 

. . 


. . 

. ♦ 

, . 





!l .. 



1 


r 

CoscinodiscuH e.tcentrmis Knua 

. . 


. , 


! • . 






.. 



r 



) 

C. radiatuH Ehkb 

r-f' 

r 

r-f 

+ 

j r 



r 


.. 

r 

: r 

r-H 


1 


+ 

C. centralis Euan 

+ 

>■+ 

+ 

H- 



. . 

V'l- 

. . 

i’ 

■f 

1 -i- 

+ 


>•+ 


+ 

Hyahdm'us stelUgcr Bail 

r 

V 

r 

r 


. . 

. . 

r 




ii 

i! * ‘ 

>■ 

r 


.. 

r 

H. suhHUtt Bail 

. . 

. , 

. . 

r 





1 




1 


i 



Thalassiofhriu' longwHima Cl. et Orun. . 



1 

rr 

1 


1 

j 

: 





i 

j 



F. Frauen fcldii Grun 

. . 

. . 


, . 





, . 



i •• 

.. : 


.. 


r 

7\ F, V, nitzschioidcs (Gbi-n.) « 1 obo 

. . 

r 

, , 

r 



! 

i 





1 





Fleurosigma ienerum J0U(}. n. sp 

*■ 

r 

•• 

r 


r ;! 

,1 

'i 

! 

i 



1 

1 

1 

i| 

1 

j 

1 

i 
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£. Jergennen. 


Year Month 


Locality 


Depth (meters) 


SaJinity (%) 


February 


till 

im 


‘^gS'g 

||s| 

-g £ a S 


m 


iUO— 

350 

0—50 

0—200 

0—630 

0—100 

BW— 

8t>() 

35.14 

i 33.60 

1 1 

33.60 — 1 

86.03 

33 60— 
85.14 

88.30 — 

84.08 

35.03 



S'*' « >- 

S- b!« 

b'g 


->«> 2W 0- 40 »-10fflW-100 


Temperature (Cels.) 


B 4.31 34 .S 0 i 33.96 33 .s 7 ; 34 .oi i B 4 .ea 


MJiizoplegma horealt (Oh.) J0RO 

Liihelius minor J0ro 

Phorticium pylonium Hok.? Cl 

Sorolarcua circumtextus J0rg 

;si. Nasaellaria. 

Ttagiacantha aracknoides Clap, et Lacrm. . . 

Campylacantha cUid&phora J0BO. n. «p 

Plectacantha oikiskos J0BU. n. sp 

Fhormacantha hystrix (J0RO.) J0RO 

Gmosphara primordialUt J0rg. n. sp 

Peridium Umgispinum J0RO 

Cladoaeenium trioolpixm (Hck.)? J0ro 

Hdotholus hwtricosa J0RO. n. sp 

Dictyophimus Clevei J0BO 

Lithomeliftsa setosa (Cl.) J 0 »g 

Dictyocera$ xipJiep}i*>rum Joro 

Clathrocydas craspedota (J0no,) J0 rg 

Androcyd(i8 gamphonychn (J0RO.) J0Ra 

A. aniblycephalU (Joko.) J0ro 

Stichocorys seriafa (JfiRO.) Jgbo 

j. Phwodaria (Tripp lea), 

P'otocystis xiphodon (Hok.) Boro 

P. Haratoni (Murray) Boro 

P. tndena (Hck.) Boro 

Chalhitgeron dwdo-n Hck. (C. heteracanthum 

J0BO.) 

Medusetta arcifera J0RO.. 

VII. Tiutinnodea. 

TintinniM acnminatua Clap, et Lachm 

Lcprotintinnm pelluciduH (Cl.) J0rg 

Ptycfwoylia umula (Clap, et Laobm.) Brandt 

a major J0RO 

P. u. V. minor .T0bo 

P. u, V. digitalis Auriv 

P. u. V. suharctka J0RO. n. var 

Tintinnopsis nitida Brandt 

Cyttarocylin denticulata (Ehrb.) Fol 

C. d. V. elongata J0ro 

V. d. V. aubrotundata J0RO. 

C. d. V. aubedentata j0Ra. n. var 

Undella cmidata (Ostrnp.) Cl 


0-50 0—250 


33.66 36.08 



+0 

+0 

+c 

r 

c -j-c 


• • 

+c 

r 


r 

+c 

-fc 

+c ~|-c 


Skroven, | 
5 miles SWtfr; 







Protistplankton. 


t)3 


Yew 1889. Month 

1 February 

March 

Locality 

"2^ 
il * 

iw 

3o tS 

il 

QO CO 

Mouth of the 
Raftsond 


l«s| 

2 4 s § 

gii*^ 

ffl 

1 

•C7 

OQ 

a c 

li 

Oi 

£ ” 

Sagf jord II. 
ontside P. 

w CO 

CC 

1 

c 'a 
a a 

kI 

1 Um « 

tB S 

Sd ^ 

,£ <x> CO 
c - 00 
a ^ 

^ >-N 

a s 

Evenstad 

7 miles SE 
of Lofotodden 

00 'C 

■£ 

' ® ‘e 
ig S c 

W X 

^ p a 

4. > 

O ’V 

-2 -lie? 
k -S 

4> 

c 

'Z 

p:; 

-X 

91 

.2 

S 

Date 

'% 

«/. 

•% 


'% 

‘Vj 



*% 

I “‘/o 

*'/» 



Va 

■/» 

0—200 


%" 

% 

Deptli (meter*) 

0-80 

0—30 

^-275 

0-100 

250— 

350 

1 ^ 

1 650— 
620 

0—50 

0-200 

0 800 

,0—85 

0-250 

0—50 

0—100 

0—50 

0—150 

Salinity (<>/oo) 

33.60— 

33.74 

33.50 — 
84.42 


33.23— 

34.1D 

34.04 — 
35.oe 

3.5. OH 

33.48- 
34. j« 

33.48- 
34. HO 


33.62— 
1 34.02 

33.52- 

B.5.03 

34,06— 

34.21 

33.H0— 

34.07 

33.16- 
1 33.48 

38.64- 

08.111 

33.54— 

34.70 

Temperature (Celn.) 

2.2— 

8.4 

1.7 


1.1— 

3.4 

6,0— 

0.6 

6.3 

i ‘J.7— 

i 

2.7 — 

6.4 


' 2.0— 

j 4.2 

2.0— 

6.0 

3.0 — 
4.3 

2.8 — 
6.0 

■ 

9.0— 

2.7 

2.5 

2.1 — 
6.7 

I. Bacillarialea. 

















(DiaLmaceoe). 

















Biddulphia aurita (Lynqii.) HafiB 

. . 


' . . 

. . 



. . 

. . 

. . 

. . 

, , 


r+ 




B. rnobiliensia Bail 

. . 


. . 

. . 



. . 


. . 

. . 

r 






Chwtocn'os horealia Bail 

. . 






. . 

, . 

. . 

. . 

.. 

, . 




V 

0. atlanticm Cl 

. . 


. . 

rr 


. . 

. . 


. . 


rr 






C. decipiens Cl 

. . 



. . 



r 

r 









G debUis Cl 

. . 



. . 




. . 


, . 


. , 

rr 




Thalaaswsira gracida Cl 



. . 

. . 




. . 

. , 



. . 

r 




Coscinosira polychorda (Oran) Oran 

. . 


. . 

. . 



r 

r 


i 


, . 

r 




Actinocyclua Ehrmlrngi Ealps 

r 



r 

. . 


r 

r 

. . 

t . . 

r 

r 

+c 

r 

r+ 

r+ 

Roperin teaseUata (Rop.) Gritn 



. . 





, . 


1 

r 






CoHcinodiacxis excentricm Ekrb 

. . 

r 

. . 

r 


r 

r 

r 


, , 

r 

, , 

r 

.. 


r 

C. Ihxfiatua Ehrb. vnr 

. . 


, . 


, , 






r 






C, sMlaria Rop 

. , 


. . 








rr 

’ • 

r 




C. radiatua Ehrb 
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. . 





. . 

r 

<•+ 

+ 

-f-c 

-t- 

+c 
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C. suObiUliena J0rg. u, ap 



. . 










r+ 




C. centralia Ehrh 
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r 


1 

r 

r 
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>•+ 


+ 

H-o 
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t- 


C. coiicinnus W. 8m 



, , 
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Hyalodiacua atelliger Bau 






r 
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Thalaaaioihrix Imigmma Cl. et Gbun 

r 


.. 

1 

r 
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T. Frauefifclnii Grun. v. mtzachioidea (Grun.) 



1 

1 

1 




1 

1 










J0RO 


1 
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Ple^troaigma ienerum J0ro. n. »p 



! 

r 



r 
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1 




Actinoptychua nndulatua (Bail, y) Ralp8 








II 





r 




Sui irtlla lata W. 8m 

. • 


, , 

, , 


r 







r 




Campylodiama 'Ihuretii BrRb 

r 


r 

r 

. . 

. . ! 



, , 


.. 

.. 


r 



C, angiUaria Grew 



r 

, . 


. . 



r 








Ch'ammatophora oceaiiica Khrb. 








, , 


.. 



r 




Bhabdonema armat%m\ (Lyngb.) KCtz 



1 . . 

, , 






.. 

r 






Auliacua acvlptua (W. Sm.) Halfs 

•• 


r 

I 













IL Peridiniales. 

















(Dinoflagellata), 

















Dinophyaia acuta KiiBn.> J0 bo 

. . 


. , 
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, , 

, , 

r 

r 
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r 

r 

1 r 




Z>. norvcgica Clap, et Lachm,, J0ro 



. . 

. . 

. . 

. . 

r 

, , 

. , 




r 

r 



D. rotwidata Clap, et Lachm 



, , 

, , 



r 

r 









D. r, V. kevia (Clap, et Lachm.) J0ro 

. . 


, . 

. , 


. , 

r 










Diplopsalia Untiatla Bsroh 
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+ 

. . 

. . 
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+ 

. , 

. , 

r 






Peridinium depreeaum Bail . 
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«•+ 
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P. oceanicum Vanh5f 

. . 

rr 
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. . 

. . 
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, , 
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Pydlvergena Ehrb. (P. lenticulare (Ehrb.) J 0 bo.) 
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r+ 
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cc 
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-f- 
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£. Jeri^ensen. 


G I 


Vifur iHaW. Month 


Locality 


pHte 

Dcptli (tnetoi*s«) 
Salinity (®/oo) 


Tfmperatnre (CcIh.) 


Peridinlum conicum (Gran) Obtbnf. et Schm. . 

P. pallidum OsTENF 

P. Steinii J0uo 

P. ovatum (Pooch.) Schott 

Ceraiinm tripon (0. F. Mulo.) Nitzbch. (a haltkum 

SchOtt.) 

C. hucephalum (Cl.) Cl 

C, macf'oceroa (Khrr.) Cji 

C, intmntdium (.Ijiro.) J 0 UO 

C, ImgipeH (Bail.) Cl 

C. arcUmm (Khru.) Ci 

C. furca (Khrb.) Doj 

C. Uncatum (Khhb.) Cl 

C. fu»U8 (Bhrr.) 1)0 j 


February 


^ 

*s fc. '■ S ‘S u 
= § £ S ?! 

5 0 > . 5 0) > 
P » 1 . 5 W 

it ■ 


O 3 






IIL Pterospermataceiv. 


Pterosperma Mdhii (J0uo.) Ostenf. 

P. VanhoDhil (J 0 uo.) Ostknf 

P. dictyon (Jorg.) Ostbnf 


IV* Halospbsdracesd* 

Halosphara viridis Schmitz, (incl. If* minor 

OSTENF.) 


V. Silicoflagellata. 

Dictyocha fibula £ubb 


VL Radiolaria. 

I. SpumeUaria* 

Hexaconthm enthamnthum Jokg. . 

H. pachydtrmum J 0 RG 

Echirtomma trinacrium Hck 

E. leptod^mum J^ro 

Chromyomma boreale (Cl.) J0fto. . 
Mhixoplegma boreale (Cl.) J0ro. . . 

Lithelius minor J0Bn 

PhorHdum pylonitm HcK.y, CL. . . 


0— HO 


m.Rij 

m 74 B;).4a 


2 . 2 - 

iU 


1.7 


•x: 

C3 

^ e CO 

c I 

f i I § 


W)— 275IIO lOG; -fj?, 


8.50 


’ .84.94 — 
!; 84.19 ! 8,5.08 


550 - 

«20 


fl S) 

^•1 1 
® .9 


0—60 


200 


+c 
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+c 
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“j-c 
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+ 

-fr 

c 

r 

H- 


1.1— 
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Ho- 
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r-h 
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r 

r-f~ 
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r 

r 

V 

c 

c 

r 

r 

c 

+c 


+ 

+ 

*+■ 


-[•c 

+c 


-fc I + 

“h 


+ 


cc i cc 


r ! 


r+ 


i'’ 

I 

133.48- 

ji ■M.u I -Ms* 


; '"I* 


10— 301 ): 0-8.5 ' 0—2501 

•■I 11 


6.3 


i 2.7— I 2.7' 


- !l 


6.1 


rr 

r 

+ 

+ 

+ 

+ 

r-h 


6.4 


4*0 

+!• 

r4- 


r 

4- 

r 


0:2 

ITT® 


iS.-s 

Sif 

C ’•! s oc? 

C s li 

c o - 

O' 1 0) t-i 

W J- a 


188.62“ 
il 34.02 

I 2.«— 

4.2 


'183.62— I 
I 85.03 

2 , 6 “ 

6.U 


+ 

r 

r 


4 - 

+ 

4 - 

+ 


+ I 4 -c 

ll 


C 

+ 

+0 

c 


March 

t-Tij i!. 

poog b p 

I s| ss 

f B 9|;g 

1 

i|“' 

0— ftojO— 2<Ky|0-100|| 

j| I 

t;54.»«— ji33.H0— I 

84.21 I 84.97 


3.9- 

4.3 


-•+ 

CXI 

c 

c 

-f- 


+0 


r 

r-1- 


v4 j; 


4 -c 


+ 


2 .»- 

6.6 


| 83 . 18 — 

. 83.48 

2 . 0 — 

2.7 


1.4. 


r4 

!! + 

+ 


h4-» 

« s 

.M 


v» 

0-60 


193.64- 
' 33.61 


c 

c 

c 

+<-• 

c 

■4“C 


r4 


2 . 1 - 

2.6 


e 

e 

+• 


4-c 


r 

i-f 

c 


cc 


0—160 


88.64— 

84.70 


2 . 1 - 

6.7 


1 * 

4 - 

c 
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K. Jorgensen. 


Veiir 1899 Month 


Miireh 


Locfllity 

l)at« 

Depth (meters) 

8ftliiut> (^ oq) 

Temperature (C'els.) 

I. Bacillariales. 

( Diatomncew). 

Vhcetoteroa borealis Bail 

C. (lensHS (Cl.) Cl 

C. atlantnus Cl 

C. decifims Ci 

(\ awiortuH Kciiutt 

jyitylium Dru/httreUii (West.) Grln 

Actimcydus Ehrmberyii Half.s 

CoHcinodisf.'Us excentt icU8 Ehkb 

(\ (ntrvutulns Crum 

C. HttUaris Rop 

C. radmtns Khrb 

r. subbulliens J0iia 

C’. venftalis Khhb 

Euodia gibba Bail 

Hyalodiftcas stslliyer Bad. 

TMaitsiothri.r Ftanenfeldii Grub. v. nitzschioides (Grun.) 

J0RO 

.Plenronigma Vnerum Joro. n. sp 


JParalia sulcata ((Ohkb.) Cl 

Aciimptychus undulatus (Bail, y) Ralfs 

Cantpylodisrus 'Diuretii BufcB 

C, avgulmns Gheo 

Rhahdomrnn mhiutum KOt'/ 

Etriatidla unipvnctata (Lynob.) Ao 

AuHscus sculptus (W. Bm ) Ralp» 

IL Peridiniales. 

(lyinoflageUata). 

Dhwphysis acuta Eurb., J0ro 

D, norvegica Clap, et Lachm., J0RO 

I), rohindata Clap, et Lachm 

Pyrophaeus horologium Stein . 

Gonyaulax spinifera (Clap, et Lacrm.) Dibs 

Diploimlis Imticula Bbroh 

Peridiniu}n depressum Bail 

p. ocranicum Vanhop 

I^eridinium diret'geiia £hrb. {P. lenticulare (EMRBr) J0RO.) 
P, coniaim (Grah) Ostbnf. et Schm 






Year 1899. 

Locality 

Date 


T)«|)tli (ineters) 
Buliiiity (‘Voo) 


Temperature (Cels.) 

. a. Nasseltaria* 

Phigiacmitha arn(‘hmide» Clkv. et Lachm 

Campylacavtha dndophorn Jpkg. n. sp 

Plectaeantha oikiakos JpRU. n. sp 

Phormavantha hysbnjc (J0uo.) JpRO 

iJicfyocirctts dathratm J0KG. n. sp 

Peridinm lofighjAnum Jpno 

Emcenium coryncphoruni .Tpno 

OadoHcmium trirolpium (Hck.?) J 0 HO 

lielotholuB histricosa J0uo. 11. sp 

Dii fyophmns Clmi J0rg 

Lithomdissa neiofta (Cl.) Jpko 

X. hystrix .T0ko 

Dktyocerns xipluphonm J0tto 

Plnthrocychft enwpedota (J0ROj J0RO 

Amlrocydrts ynmphonycha (J0RO.) J0RO 

A. amblycephalia (.10ho.) Jphg 

Stkkocorys striata (JpRO ) J0»o 

3. Phseodaria (Tripylea). 

Protocysfis xiphodon (Hck.) Horo 

P. Rnrstoni (Murray) Boro 

P. tiddma (Hck.) Boro 

Challefigeroii diodon Hck. (C hekravanthum J0ro.) .... 

irazdleita penfaptydium J0HO 

€(idmm mdo (Cl.) Boro 

VII. Tintinnodea. 

7inlvtmta acutninatua Clai*. et Lachm 

Ixprotivtinnua jydlucidua (Cl.) *l0B.a 

PtydtocyHa uriiula (Clap, et Lachm.) Brandt a major J0ro. 

P. u, V. minor J0uo 

P, w. V. digitalia Ainiv 

Tintivnopm nitida Brandt 

Cyttarooylia deniiadata (Khrb.) Fol 

<J, d, V. cylindiica J0KO 

C. d. V. gigantra (Brandt) Cl 

0. d, V. eiongata J0ko 

C. d. V. auhwiundata J0ro 

C. d. V. aubedtntata J0RO. n. var 

Dictyocyafa tmplum Kck. v. dinticha «10BO. 




Protistplankton. (yU 


Yem- 18«9. Month 


■ 

■March 


April 

Locality 

- 

0 

►4^ 

•HI 
•S^-s s 

i £ « 
Zi'^-a 

•a •« £>■« 

I-H 

'S 

o 

*c? 

H* 

'o 

.£ 

l‘«S* 

^ t 

Q a 

L . 

•g 

4< 3) 

:■ W B 
0 . 

H 

: g 

! t 
; » 

c 

4> 

i 

00 

i ^ 

; £ 

i| « 

' « J 

C '/] 

•1) 0) 

1 > 

Date 




i “/« 

“/a, _ 


v. 

^■4 

\ 

: ‘/4 

! ^/4 

*u 

‘4 

; ’*.'4 

Depth (meter«) 

0-120 

0-100 

0-700 

.0— lOOjO— 4(H) 

300- 

2tX) 

0 

0-3 

• o-a 

0-3 

1 ! 

I 0-- 3 

' 0 — 150; 0 -3 

|; 

0 

Salinity (®/oo) 

04.42“ 

34.00 

i33.n8 — 

< 34.64 

1 

33.58— 

35.11 

•33.55- 

; 34.64 

33.1)5-*- 

35.11 



3 : 1 . 3 a 



1 33.28 

; 

33. u6 

1 33.72 

33.72- 
j 3|,»a 

I 

: 33.72 

; 33.63 

Temperature (Cels.) 

.3.1 

4.25 

0.75— 
i 5.5 

0.76 — 

o.» 

1.65 — 

, 5.76 

• 

1.6.5 - 
ti..i 

' 


r-().4 



0.5 



■ 

1.1 

!; 1.1 

i i.i— 
j 6 .. 5 

0.4 

i 1.06 

J. JiacHlariales. 

(Dititomaecce), 



1 

ij 

1 

II 

ii 







i; 


ii 

j' 

'i 

1! 

ff'fKjilin (Oran) CiUAN 




.. 


i 


]- 

-I- 

-1 c 

• • 

r 

ii 4 , 

!; ' 

ii + 

iihtusa TIkxh. . . , 




1 

i . . 


1 

i 



1 


i' 


,1 

ij IT 


1* 



! 


.. 

r 

r 

; 

r 

r 

i'. rr 

J. 

1 1 r 

il 1 * 
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E. Jergennen, 



Vfar 18911. Month 

1 March ~1 

Locality 

i 

(§1 

= II 

^ 4) ii ^3 ^ 

-2 'i ^ t -a i: 

; .2 , .3 ’17 ® 

^ > c H 

1 'H 
_© 

M 

H 

Date 


“/a 

“/a :| ^/a 

"Va 

^"/a 

Depth (meters) 

li 

0 — 12o|o 

— 100 0 - TOrtio— KHI 0 — 4(KI 

il 1 

! 300— 

i 

Halinity (’^/oq) 

84.42 3 

34.00 i 

3 ftfl - 

34.64 

33.68 ' 33 0.6- 
3o.ii .34,64 

3.3.06— 

35.11 

i 


j,.-. 






Tonipf^iftture (('elH.) 


III. Pterospcrmataceie. 

Pterospei'ma Mohii (JpRfl.) O.stknk 

P. Vanhoff'eni (J0uo.) Ostknk 

P. didi/on (.T0RO.) Ostrnk 

IV. HalosphierHcew, 

Ilaloffphora viridis Schmitz (incl. H. minor Ostenf.). 

V. Flagellata. 

Phmcyfdw Poucheti (Hah.) Laoekh 

VI . Si licotiagella ta . 

Distephamis speculum (KiiaB.) Kroiiu 

Oj/mnasfer pentasterias (Kurb.) Hchutt 

VII. Radiolaria. 

I. Spumellarisi, 

Hexacmtinm enthacanthum J0RO 

//. pachpd^mum J0RO 

E('hinonima trinnctium Hck 

E. lepiodermum J0ao 

Drytnyomma rlegans J0BO 

Chromyomnta borcale (Cl.) J0ro 

BhizopUgma horealc (Ol.) J0rg 

Lithelius minor .T0ug 

Phorticium pyhnium Hck.?, Cl 

Sorolarcus circumtexius J0U(» 

a. NaasellariB. 

Plagiacantha arachnoides Clap, et Lachm 

Cnmpylacantha cladophot'a J0BO. n. sp 

Plcctacanihn oikiskos j0Ra. n, sp 

Phormacantha (J0rg ) J0rg 

Oonosphcera primordMlis J0ro. h. sp 

Peridinm longtBpinum J0Ra 

Emcenium corynephof^m J0RO 

Ctadoscenium tricolpium (Hex.?) J0RO 





(I 


1 .05 


c<*. 


March 


Year 1899. Month 


Locality 

Date 

Depth (metern) 
Salinity 

Temperature (Cels.) 


^^3 ^ ^ 

'S " O 9 

H I 


|0— 120'!0— lOOjO— 7(X)iiO— KXljO— 400j 


34.4a— ;9 I{.bh- 
34.60 ji 34.64 

3 . 1 — i|0.76 — 


Helntholm histrkom J0Ra. n. ap 

JAtharachniuni tmtorium 11 ck 

Dkh/nphimuff Clevci JORO 

jAthomeHsm setom (Cl.) J 0 ug 

L. hjstrix J0iio 

Tyiciyocerm acanthimm Jpao 

D. xipliephornm J0rg 

ClathrocydaH craspedota (.T0rg.) Jgro. . 
AndrocydaR gamphonycha (Jorg.) Jgrg. 

A. nrnhlycephalu (J0ro.) J0ro 

SHchovorys Renata (J0rg.) J0ho 


33.f»a* - i33.66 33.05 — 

35.11 |j 34.64 ' 35.11 

' I, ~ I — - ' 

0.76— j 1.56- I 1.5.6— 
O.a 1 5.76 : 6.3 


JE ^ 

® 5 W fi 


V4 V. 


*u ! ‘/4 


0-3 

0—3 

CO 

1 

O 

0—8 

0-150 

0-3 

33.8a 

8.3.28 

1 

1 m.ta ! 

1 1 

1 __ 1 

38.72 

33.72— 

84.02 

38.72 

™0.4 

0.6 1 

! i 

i ! 

i 

l.i— 

6.6 

0.8 


S, Phwodaria (Tripylca), 

Canncsphfpra Upta .|0rg 

Protocyslia xiphodon (Hck.) Boro 

P. Harafom (Murray) Borg 

P. IridenH (Hck.) Borg 

Challengeron diodon Hck. (C\ hetcracanthum J 0 iiG.) 


VIII. Tiniinnodea. 

l^ychocylw urnula (Clap, et Laciim.) Brandt 

Cytinrocylis dentierdata (Ehrb ) For 

d. V. elongata Johg 

C. d. V. subrotundata Joko 

0. d. V. mbedentata J0rg 

Ihddia caudata Ostrnf 



Yoav 18«d. Month 


liOCHlity 

l)«tH 

D(*p1h (iii«tei8) 

8»linit.y (%) 


T»?ni|>t*ratiivp (ON.) 


I. Bacillar iales^ 

(I>iat(mavem), 

rfarhroma fratfiliH (Gkan) (Juan 

i'fyrethron ICkns 

Ehizosnlettin alnta BmonTw 

U, ShrnhsoH (h. 

1i. udifftra BEiaHTW 

JUthhdphin nuritn (Lykow.) Mr^h 

Chtpfoceros imralh Bau-i 

(\ dmatiit (Cl.) CiJ 

(\ conmluhw (\\8TU 

(\ atlaftth^tH Cl 

(kcipieva Cl 

i\ tetrs Cf 

cnntorUift SoHiiTr 

C. similia Cl 

(-. /ndnioftUH Schutt 

0. WUH (iBAS 

diatlnua (Khkh.) Cuan 

Mtilh Cl 

(\ sodalis Tjapd 

(.\ furrellatus Bah 

thtylium BrightwdUi (West) (jrijn 

Scidetovemn enstahim (triiBv.) Cl 

ThalaHttiosira Not dtntsJfjdlflii Cl 

T. granda Ci 

T. hgalina ((vhun ) Gran 

T, gehtinom Hkn» 

CoaciiwHira pdyrhorda (Guan) Gran 

Puironim gUieialift (Gritn.) 

AcHnotiyclwi Ehrmheryil Balfn 

Oofttinodiacua euccmtt'icua Bukii 

C. curratidus Ghun 

C. rwUatwt Khrb 

C. svddndlvmH J0ro. n. np 

C. cenfralh Burr 

(\ concitmuH \V. Sm 

C, biocBifitua Grkn 

Hyatodia^ tdrlliger Bail*. 

NiUadda miata Cl 

N delititOsHma Ol. 

N. hngimmn (BriAw.) Kalfs 



10 



Year 1899. Month 


Locality 


I)at« 


Depth (meters) 


Salinity 


TeniperaturH (Cels.) 


V. Flagcllata. 

Hwsocystis Pouchati (Hak.) LAOKRti 

VJ. Silicoflagella ta. 

Diatephanw speculum (Ehkb.) S-rpuR 

Diclyocfui fibula Ehrb 


VIL Radiolaria. 

L Spumellaria, 

EcMnomma leptodemium J0RO 

a. Naascllaria, 

(kimpylacantha cladophota J0ro. n. sp 

Phormacantha hystrix (J0BO.) J0ro 

Peridium lonyisjnnum J 0 RO 

Idthnmdma setosa (Cl.) J0uo 

VJIL Tintiunodca. 

Tiniinms acuminatus Clap, et Laciim 

nuinnopsis nitida Brandt 

Cyttarocylis denticulata (Ehrb.) Foi.. mlyednitata J0ro n. vt 


Taiikv»Hr«9 II 

Vesteraalen 



and the 
northern 
mainland 










7f) 


Year J899. Month 

, . ■" 1 

t u 
t s 
tt. c 

s-g 

W 



April 




Mny 

Local ity 

•a » 

o 

’C‘'o 

1 , 

o 

H « 

s i 

1 ' 

1 o 

1 

! 

1 

! 

§ ! 

’SJ 1 

^■’/4 i 

j 

&U > 

<c d 1 
c I 

v cc 

fc . 

fac'd 
a V. 
rt o 
£ 

© 

- i 
§ 

> 

a 

© 

O 

4) 

c xa o 

S ^ v:? 

S 

ais 

i'i- 

“•1- 

-I'? 

it 

SI 

00 

Dat c 

O H 

*■/. 

^/4 

i- 

b 100 

1 

1 

“V. 



‘/ft 

0-100 

84.17— 
84.. so 


'Va 

0-800 

V. 

Depth (njclors) 

0 6 

i . 

o-aoo 

JM.fifl - 

6.2 — 
8.4.'-. 

1 

11-8 1 

i 

0—10 

0—75 

300— 

100 

0 -300 

84.72 — 

84.66 

0-250 

84.17 - 
84.47 

1.1- - 
3.86 

.. 

0—150 

Saliaity (0 

B4.h« — 
Ho.ia 

84.54 


84.IJ0 

84.07 

34.48— 

84.60 

84.17- 
84.84 j 

1.35 — 
8.6 

88.73 — 
84.84 

3.66 — 
6.16 

T«»iii|M‘ratar<? ((XHs.) 

a . 

1 .-i.H 

•' i: 

1'^ 1' 

l' 1 

1.05 — 
1.0 

0.30 — 
0.95 

3.0 

3.26 

1.7 

3.0 

/. BacillHriales, 
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(Jyiatoniacccc), 
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hncterosim fnujUiH (Guan) Gran 
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i f*’ 
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r -j- 
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■fc 
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HhizoAolmui aUtta Brightw 


; • • 

1 . . 
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• • 




>■+ 1 





H. ohtum ITknk 
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i • • 
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]• 
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H, mnujima Henh 
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hiddulphla ounta (I^ynob.) Bu^b 
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i r 
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■+■ 

-(- 

cc 

cc 
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KumnipUf (jroevlondim Or^ 
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('hd'tonros hnrmlis Hail 



• • 


’ ’ 




. . ’ 



rr 

r 

C rriophifuH Castr 
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C. conrnhthtft Caspr 




r 



r 

r 

■1- ' 

-h 

1 r 

■■ 

r4“ 

C. ntl/niticiiH (,'l 


V 

r 

r 

. . 

r 


r 


. . 

1 •• 

rr 


C derlpums (*L 
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r 

r 

r 

r 
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r-i- 

+ 

I 
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C. tnrs (-L 

*• 

! r 

r 

r 

1 r 

1 

r 


r 

r 


1 

rf 


C confnrtm Kchett 

+ 

r 

+c 

+c 

V 

>•+ 

+ 

H- 

-fc 


j . . 
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C. ennstrirfus Gran 



.. 

r 

! 




r ! 





Y. lachnoHus Schutt 

r 

1 

i 

i r 

r 

-1 

+ 

r+ 

+ 



' 



C, dindema (Ehhh.) Gran 

c 

1 + 

v-H 

.+ 


|c 

H- 

+c 

c 

-l-c 

1 4- 
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C. scolopmdra (h 
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i •• 

•• 

rr 

.. 

. 4 
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1 




C. dehilis Cl 

I* 

+ 

! -i- 

+ 

-I- 

-f-c 

c 

“f-c 

+ 

f. 

c 



C, soclalh Laitu 

cc«* 

c 

cc 

cc 

ccc 

cc 

c 

^ i 

c 

cc 

c 



C furvellatm B\n 

CX! 


c 

c 

cc 

c 

c 

c 

c 

cc 

c 

cc 


Ditylmn Briyhticellii (West.) Grpn 

1 

i 



rr 1 
1 

j 




1 





Scvhtonenm costaium (CIrbv.) Cl 

-fc 

+c 

-fc 

+C 

+ 

-j-c 

c 

+« 

c 

! r 

r 
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Thalauftinsira Nordeiisl^dldii Cl 

c 

cc 

I 

c 

cc 

c 

c 

c 

c 

cc 

r 

f c 

cc 


T, gravida Cl 

c 

c 

c 

c 

c 

c 

0 

c 

c 

cc 

cc 
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T. hyalina (Grttn.) Gran 

c 

c 

c 

c 

c 

-fc 

cc 

cc 

cc 

-fc 

-f 

4" 

r 

T. gelatinosa Hens 

r 

r+ 

+ 

1 + 

+ 

r 

+ 

+ 

c 

r 

. . 

r 

r 

Coscinomra polgchorda (Gran) Gran 

+ 

+ 

-fc 

+c 

c 

-f 

+c 

+c 

c 

c 

+0 

r 


Pfyrosirn glacialh (GnuN.) 

c 

c 

-}~C 

c 

c 


+ 

_j_ 

+ 

cc 

cc 

c 


ActinocgdiM Ehrmhergii Ralps 

. . 
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I 








Coschioducas radi/itus Ehrr 
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. . 

i . . 

1 



. . 


. . 

. . 

4“ 

C. centralU Ehrb 
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i •• 

. . 

. . 
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C. conrinnus W. Bm 
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r 
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1 

! • • 

. . 

r 

. . 

r 

r 



0. hiomlntus Grun 
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r 

j 

. . 


. . 

+ 




Nitzschia seriata Cl 

*+■ 

+c 

-h 

+ 

c 

+ 

+e 

-l-c 

+ 

c 

c 

0 


N. delkatiasima Cl 


. . 

c 

c 

r 

-fc 

+ 

+ 

c 





N. frigida Grun 

r 





i •* 

r 







N. longmimn (BrRb.) Ralfs 


.* 
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r 

r 
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. ♦ 

r 


Thalassiothrhc longisHima (h.. et Grow 

. • 

. . 

. . 

t • • 

. . 

rr 

. . 

. . . 

r 





T. J^atamfeldii Grun 

+ 

+ 
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+ 

+c 

+ 

+ 

c 

+ 

+C 

+ 


Fragilaria oceanica Cl 

cc 

cc 

CO 

cc 

CO 

c 

c 

c 

cc 

c 

c 

c 

r 

F. q^lindrua Grun 

r 

r 

. . 

c 

c 

rf 

r 

r 

, . 

r 

r 

r 




yen!- 189.^^. Month 

liOCHlity 


Drtio 

Ufpth 


Salinity (”/,^) 
THinperatiiie (Ot*ls.) 

Achnnnthes icpniata Gnux 

Fltunmtjma Juan. n. sp 

Navlmla ttepteiHrhmnliH Oestu 

N, Vanhhfltni Qtiisv 

pelagka Cl 

N. kariana Gkun 


Actw(fpti/rhus umluUiluH (Bail.. ?) Kalfs 

Mfiitrosifjma fammla W. Sw. (in<‘.l. /^ tenuirostrift Grun.) 
lihoictmtpna arcikvni Cl 

II. Pertdiniales. 

( DlnoflMjfllato ), 

Dimphysh acuta Khkh., Jfina 

D. wm'vifica Clar. ot Lachm., J 0 HO 

D. rofmdata Clap. Lachm 

Pmdinium dcpresaum Bail 

P. divergem Kiirb. (P. ImHculare (Khrb.) Jpiui.) 

P. pallidum OsTBM-’ 

P. ovatum (l*oucii.) Sciiutt 

P. Steinii J0ko 

Ceratium hucephalum (Cl.) Cl 

C. tripoa (0. F. Mull.) Nttzsch. (a. halliaim Sciiutt.) . . 

C, macroceroa (Khru.) Cl 

C. longi 2 >ea (Bail.) Cl 

C. furca (Ehkb.) Buj 

C. fuaua (Ehrb.) Duj 

IIL Pterospermatacea\ 

PUroaperrua Vanhdff'eni (J0RO.) Ostenf 

P. dictgon (J0ro.) Ostrnf 

IV. Halosphseracesc. 

Saloaphcaf'a viridia Schmitz (incl. H, minor Ostenp.) . . . . 

V. Flagellata. 

Phceocyatui PouckeH (HkR.) Laokrh 



Ynar 1899. Montli 

Locality 

Date 

Depth (ineterN) 
Salinity («/(^) 
Temperatuie (CelH.) 


IHutephanus ftpemUum (Ehbu.) St0hr 
jD, a. V. octonaria J0tt« : . . . 



VL SilicoftHgellata 


Ptychocylu urnula ((Jlap. et Lachm.) Biiandt v. minor J0RO 

P. u. w. digitalis Auriv 

Tintinnojisui nitUla Brandt 

CyttarocyliH norveyka (Dau.) J0K€i... 

C. denticxdata (Khkb.) FoI 


Hela, 

Svolvaer 







rrotiBtplankton. 
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Yeur 1900. Month 



. 


— 

— 

March 







April 

liOcality 

e( 

■« 

> 

1 

QC 

1 C cc 

i 0; Cfi 

‘ : S 

ll 

: 

( 

: 1 
'3 

C4 

i 

i 

! 0) 

i c 

i '5 

i “ 

1 

>■. 

£ 

a 

P 

H 

1 & V 

! 

i 

I 1 « 

; o ^ 

j *^“53 

i 

I c o 
i o ^ 

$ 

' f 

"l 

i 

! 

1 

1 

H 

Date 

*>/» 


*v» 

«•/» 


“Va 

“"/a 

»‘/a 

«“/» 


i 2:1/ 

1 

y»i 

a 

27 i 

.a 

:H) 

/a 


Depth (metern) 

0-60 

0--140 

0-50 

ii 

lo- lOOiW— 1«J(> 

,1 

0 60 

0—200; jo— nob - 600 0— 25 

i! :! ii 

|; 1 1 

;0— 130 0 -130 

b- l5oj|o-2r) 

ii 

0- 180 

Salinity (O/yj,) 

34.02— 

34.14 

34.02 - 
34.06 

fU.14-' * 

-554 21 

iW.M-- 

35.15 

i.H4.i4 

34.!)! 

34.1 1 — 
34.21 

34.11- 

3.5.18 

34.00 
. 34.21 

■3 1.00 -- 
j 3.5.10 

;33.02 — 

j .33.05 

,33.02- 

1 ’ 

34.00- 
i .31.62 

m.ifi- 
■ 34.8a 

' 

33.7.1 — 
33.00 

Temperature (Cels.) 

- 

2.86— 

2.1)5 

2.H6 — 
5.4 

2.76 — 
2.85 

2.75 

6.36 

2.H6- 

6.6 

1-5,06 ' 
2.v> 

3.06-- 

6.6 

r 

2.06— 

; 4.2 

i 

j 2.7- 

1 t).3 

( 

I 2.1— 

' 2.05 

; 2.35 — 

! 4.4 

1 

2.8- ■■ 

4 

2.5.5 — 
<),3 

i 

2.5— 

3.36 

/. Bacillariales, 

(Diatomacaod), 

. 

Bacierntdra fraqilis (Oban) Ghan 








1 

i 

' 

i 


\ 

1 

1 

j 

ii 

■! 

.. 

i r 


t 

(Amdhron hystriai IIkns 

rr 




1 

r 



1 ’ * 

i 




r 

-1 



hhizoaoleniii alata BniaiiTW, 







! 






i rr 


R, Shrubsolii Cl 






r 





• 



! 


Bidilulphia aurita (Lynob.) Br^b 

r 

r 


r 



r 



V. 

: .-1- 



4-« 

r 

ChwiocevoH horeaUfi Hail 

r-l- 

r 




r+ 

r 





1 

1 1 


C. dtnsus Cl 

r 

r 

r 








r 





C. den6U8 v. mdis Ol 











1 

1 

I 


C, danims Cl 

r 








i 
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Locality 
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Temperatxire (Cela.) 

S» Nassellaria. 

Plagiacantha arachnoiiles Clap, et Lachm 

Campylaeantha dadophora J 0 RO. n. sp 
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L, 8, V. hehnophora J0rg 

LWiarachnium tentorium Hck 

Dictyocerns acanthicum J0ro 

Clathrocydoji crmpedota (J0rg.) Jgrg 

Androcydas gamplmiydui (J0rg.) J0rg 

A, amhlycephalis (.T0Ra.) J 0 ug 

4, Phwodaria (Tripylea), 

CannoHphfera lepta J011O 

Protoryslis tridens (Hck.) Borg 

Oiallmgcron diodon Hck. (C. heteracanthum J0rg.) 


Vin. Tintinnodea. 

lintinnus acuminatus Clap, ot Lachm 

LeproUntinnua peUuddua (Cl.) J0rg 

Ftychocylia urnula (Clap, et Lachm.) Brandt v. aub- 

arctica J0bg. n. var 

Tintinnopais nitida Brandt 

Oyttarocylis denHtmlnta (Ehrb.) Pol 

C. d. V. 8ubedentata Jorg. n. var 

Unddla caudata (Ostbnf.) Ol 
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b. Remarks on the Plankton. 


As mentioned in the introduction (p. 49), an evolution of largo 
masses of diatoms in the plankton takes place early in the spring. 
This very conspicuous phenomenon 1 have called, the inflow of 
diatoms. (Ostknfkld: diatom(3b0lgen, the wave of diatoms; Gran: 
Diatomeen-wolke.) 

To explain „the large wave of diatoms, which every spring 
rolls over the North Atlantic‘‘, Ostenfkld (L. 112, p. ()5) suppo- 
ses that the currents have been in close proximity to the shore, 
for he considers that the evolution of the diatoms is enhanced, when 
such is the case; although he docs not give his reasons for so 
thinking. As, however, this explanation will not do for all cases, 
he mentions that the same quickening force, as that of the shore, 
is found in the boundary lines „whcre dittercnt currents glide past 
each other. “ 

Gran, in his latest work, has examined into the same pheno- 
menon, more in detail. On the whole, he appears to agree with 
Ostenfkld, at any rate in so much as that the boundaries of cur- 
rents and also coast water are necessary for pi’oduction in large 
quantities, but he goes a step further and suggests a case for the 
etfects observed. 

lie applies the theory recently advanced by IUiandt, and con- 
siders that the explanation is to l)e found, either in the fact that 
in the open sea „there is a constant state of famine, as the supply 
of nourishment principally comes from the coasts; or else that 
there is a more active decomposition of nitrogeneous elements in 
the wanner waters of the Atlantic/^. 

As to which of these causes is the more decisive, Gran does 
not give any detinite opinion. But he seems most to incline to the 
famine hypothesis, for, from this starting point, he shows how the 
boundaries of the different currents must act in the same way as 
coast lines, by reason of the nourishing matter, vvhicli they bring 
with them, from the rivers of Siberia and the arctic coasts. 

In connection with the foregoing, 1 will give a brief account 
of the opinions I have formed after my examination of the coast 
plankton; I will at the outset mention that I have had little or 
no personal experience of ocean plankton. 

I also long since came to the conclusion that it is probable 
that the evolution of the large quantities of diatoms depends upon 
the mixing of the waters. On the whole, I am of the same opi- 
nion as Gran, as expressed in the quotation first given from his 
book. I must, however, make exception to the famine hypothesis, 
which appears to mo to give altogether too hopeless a view re- 
specting pelagic animal life. 

When Gran, however, considers the rcwsting spores (endocysts) 
left behind in the shallow coast water as the leal explanation of 
the phenomenon, my experience makes it impossible for me to agree 
with him; in spite of the great attractiveness w'hich at first attaches 
to this hypothesis. As is so often the case, so here, the same 
conclusions are often arrived at from widely ditfeiing hypotheses. 

After Gran’s theory the neritic diatoms with resting spores 
(in contradiction to the oceanic, which have none) leave behind 
these spores in the coast water after a short period of vegetation. 
When now the spores sprout, in the following spring they cause 
the production of the large masses of diatoms. 


What T most object to is, that if this theory bo correct theri^ 
w^ould be good reason to conclude that the „inflow of diatoms^ is 
a local phenomenon, at any rate in the fiords. One ought then to 
be able to conclude that the plankton wiiich flourishes in o n e tioid 
would be considerably different from what is to be seen in another 
and distant one. 

It would, moi’eovei*, be reasonable that the large evolution would 
occur in one fiord essentially earlier or later tlian in atljacent ones, 
according to the difterent local conditions, wiiich might tend either 
to hasten or hinder the development of diatoms. 

But everyone w ho has carefully examiiKHl the make-up of the 
plankton at the time mentioned will have particularly noticed that, 
taken as a whole, there is a remarkable uniformity in the plankton. 

Of course, there are variations, but those appear to be caused 
more by differences in time than place. 

It should, however, hero he remembered, that the plankton 
during „fhe inflow^'* is very rich also as to (juality, and contaiiiw — 
esp(‘cially that of the northern inflow^ - so many forms difficult to 
determine (small and with thin w^alls imperfectly silicaled) that it 
must still be considered too little known. 

In spite of the largo number of species, and iiotwithstanding 
that there doubtless are still many unknown ones, it seems to mo 
that llioi’e is such remarkably great uniformity that it is difficult 
to think of the phenomenon as a local one. 

As njontioned at the commencement, however, there is some 
difierence betw’een the southern and rmrtheni inflow; and this diffe- 
rence w'ould seem to ho constant in the case of a few' species. It 
is highly prohabh' that there is a much greater difference in the 
quality than can now be seen; for, as before mentioned, the number 
Is large of those species which it is difficult to determine. If, 
however, considerations be confined to the predominant species, it 
will be found tliat there are some w'hich have hitherto only been 
found in the iiorthorn, and not in the southern plankton. For in- 
stance, Gran long since emphasized the fact that Chwtoceros furcella- 
tvs „i« entirely absent south of 8tad(, and C, cinctus takes its place. “ 

It is also remarkable that the phenomenon occurs simultane- 
ously at diffei’ent places. If the inflow is seen in one fiord, it Avill 
also as a rule be found everywhere in the district. It is indeed 
quite difficult to decide whether it has come from the south or the 
north, that is to say, wiieiher the inflow^ is at the same time ob- 
servable in places to the south, and not in places to the north, or 
vice versa. 

Here let me call attention to the rapidity with w^hich the in- 
flow sets in for this 1 consider to be an especially noteworthy 
and important circumstance. There is no clearly defined time w^hon 
the change takes place in the plankton and the inflow is pi’epared 
for, but it all happens, so to say, with a bound. 

The species w^hich form the bulk of the inflow' arc, — as pre- 
viously stated by CiiKVE and Gran for the most part quite 
different ones from those w'bich are generally found in the plankton, 
and most of them are arctic forms. This — in addition to several 
other circumstances — is the reason why Clkvk has supposed that 
there is a current of arctic water along the coast of Norw'ay, right 
aw'ay dowm to Skagerak and Kattegat. 
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A(*>eording to Gran’s theory, the foreign arctic forms must be 
considered to come from the resting spores which have been de- 
posited, and so must not be looked upon as foreign, but as species 
which now on our coasts have an unusually short- period of vege- 
tation in the spring, remaining othei’w^isc in rest at the bottom as 
spores. 

It will clearly bo seen, from the tables of the species which 
have been found in the plankton hero dealt with, that a large 
number of foreign species occur during the period of the inflow, 
partly being decidedly high arctic, at any rate as far as their di- 
stribution is now known. Of such species, I would particularly 
mention Thdamosira hyalina^ Fragilaria cylindrus^ „Navicula'' Van- 
hdffe7ii, Coseinodiscas Uoculatus^ PleuroMgma Simhetgi^ Nitzsrhia 
ffigida and Chcvioceros fiircallatm. 

These two things — the great uniformity and the foreign cha- 
racter — taken in connection with each other seem to me most 
naturally to give rise to the supposition that those species, which 
form the bulk of the plankton at the time when the masses of 
diatoms appear, are brought in from the ocean by arctic water, 
and that they are — perhaps by mixing with the waters of the 
Atlantic — brought into better conditions of existence and there- 
fore multiply by division. This way of generation will of itself — 
that is to say when such division is not only the exception — 
easily lead to production on masse, as one has good opportunities of 
seeing during the development of diatoms, when artificially cultivated. 

What constitutes the improved conditions of existence, is another 
question, and there is no reason for mo to deal with this matter 
here, as 1 have no observations to fall back upon, but there cannot 
be very many factors to take into consideration. Gran supposes 
that the rich supply of nourishment is its cause (cfr. the foregoing.) 

In this connection, I will only observe that from his standpoint 
Gran explains that the reason why the development of the large 
masses stops of itself, and why the masses disappear, is that the 
nourishing matter has been quickly used up. According to my 
experience light plays an important part in the culture of diatoms, 
their development being greatly assisted by a certain degree of light, 
while a somewhat greater degree has precisely the opposite effect. 
One might, therefore, perhaps find a reason in this fact for the 
disappearance of the masses, in as much as long periods of sunshine 
might destroy the assimilating powers of the chromatophores. 

It is highly probable that the phenoraenoii is due to both these 
causes. 

This disappearance of the masses of diatoms may, however, be 
local, and be caused by the rushing in of other water (cfr. the con- 
cluding remarks on the Baltic current.) 

1 have called the phenomenon the inflow 0 of diatoms, partly 
because it convoys the immediate impression of an inflow from out- 
side, and partly because I really consider that it is caused by the 
bringiugin of foreign forms. It is, however, only necessary to consider 
that the germs for the evolution of the masses of diatoms are thus 
brought in, whether it bo light, temperature, nourishing matter, or 
most likely all three factors combined, which further their deve- 
lopment. 

As already mentioned, the southern inflow appears always to 
contain some species which are not found in the northern, so it 
would seem likely that the western coast of Norway partly receives 


It is useful in the remarks on the species to have a special name to desig- 
nate this period. 


water from another quarter than the northern coast. Gran appar- 
ently considers Stadt to be the boundary line for some of the cha- 
racteristic species. 

This, I think, makes it clear, that it is of some importance 
to try to discover whether there i’s really any variation or not year 
after year in the species found in the inflow of diatoms. On the 
whole, it seems to me that the groat difference of, and changes in 
the interpretation of the plankton at least show that it has not yet 
been sufttciently studied to make any quite reliable basis for hydro- 
graphical conclusions. 

As is the cOvse with the majority of biological phenomena, the 
development and changes in plankton are of such a complicated 
character that a knowledge of many factors which work together, 
and which as yet we are partly quite unacquainted with, is neces- 
sary, so that to get a clearer conc-eption and better knowledge of 
the many remarkable phenomena, which are to bo found in our 
c-oast plankton alone, will give enough work for many years. 

Before 1 leave this subject, I think I ought to better explain 
my position with regard to the hypothesis of resting spores, which 
at first sight, it must be confessed, seems to give an attractive 
explanation of many phenomena. 

When Gran considers the noritic species to be characterized 
by resting spores, in contradiction to the oceanic species which 
have none, this distinction seems to me in a sense to follow of 
iLself, but contains no proof of the „over summering", by resting 
spores on the bottom. I look upon those spores as a moans by 
which the individual diatom attempts to escape from unfavourable 
surroundings, as the specific weight increases. So far, I agree 
with Gran. His supposition that they often sink to the bottom is 
doubtless also correct in very many cases, in fact I think this is 
finally most often their fate in . the coast water. But I think it 
is just as certain, in the matjority of cases, that the individual to 
liegiu with is only forced into underlying water of a greater specifle 
weight. What its further fate will be, depends entirely upon cir- 
cumstances. If it thrives, it will live on, and possibly multiply. 
If, however, it does not thrive, the final result will be that it 
reaches the bottom. Then, as a rule, it will be altogether played 
out, at the most, it might be included in a preparation of bottom 
material. 

In an earlier paper (I^. 92) I have suggested that the thick- 
ening of the horns in certain Chmioarw (e. g. G. ronvolntm^ C. eon- 
tortus and many others) might bo a biological phenomenon corre- 
sponding to the formation of resting spores, although the latter are 
undeniably more effective. 

In his last work, Gkan also mentions (L. 70, p. 129—130) 
numerous dead cells and resting spores from a deep water sample 
(The Stor Fiord, Sendmore, stat. 3, 200 -530 m.), these consisting 
partly of species which had disappeared from the surface. How 
these could — even if they remained alive — again come up from 
such great depths, is really difficult to explain, unless too arbitrary 
suppositions be resorted to. Besides, the greater depth, implies 
little light, but light is an absolute condition of vital importance 
for the diatoms. The fact that bottom samples from deeper than 
50 m.s show a very poor diatom life, is very instructive in this 
connection; while a very rich diatom flora may be found at lesser 
depths. At depths of under 100 m.s the bottom flora of diatoms 
consist only of empty valves of pelagic species plus some other 
matter, also a few diatom valves, which has been washed down 
from the shore and here too resting spores are found in varying 
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quantitios. Such has at any rate been my experience. On the 
other hand I have never seen any larg'e number of restingr spores 
in shallow water. 

If they survived the summer hero, one ou^’ht in the succeeding 
year to find quantities of the same species which wore numerous in 
the preceding one ; and consequently a considerable uniformity year 
after year. But, according to my explanation, one would expect 
greater variation. 

The oceanic species live under conditions which are subject 
to but little change. The changes wliicli do take place, occur as 
a ixile slowly and gradually, so that at length a point is reached 
when it Is a question of whether or not. 

If, on the other hand, an oceanic species comes into coast 
water, or into a boundary district between two currents a fonnation 
of resting spores might take place, if the species in question had 
the requisite power. But in such cases, (jIkan does not consider 
it to be an oceanic species (but a neritic one). In this way, one, 
of course, gets as clearly defined a distinction, between oceanic 
and neritic species, as can be wished foi*; but such a distinction is 
at any rate highly artificial and seems to me to be of little use, if 
(tKan’s interpretation of the resting spores is not correct. Besides, 
1 think that the most important question is, whether a given spe- 
cies can propagate and thrive in the open sea, and this may be the 
case even if it is possesvsed of tlie power of forming resting spores. 
According to my opinion with regard to them, it might in some 
cases just bo the coast w^ater which is an hindrance, and the oceanic 
water which is furtfiering. 

At any rate, it ought first of all to be clearly proved that the 
resting spores arc deposited in large quantities at the bottom of 
shallow water, and this should not be a very difficult matter. Deep 
water can scarcely be taken into account, noi* yet those spores which 
have been washed further down than about 50 m.s beneath the 
surface, to mention a figure which would seem to suit. There must, 
I take it, bo great quantities of resting spores present to explain 
the sudden appearance of large masses of diatoms. 

My experience ~~ as mentioned above goes to prove that 
it is just only in deep water that large quantities of resting spores 
are found, and here, as explained above, one must expect to find 
them. I have not, however, by direct oxpei’iments, l)(icome convin- 
ced that essential (luantities of tliem do not o(‘cur at the bottom of 
shallow water, and I will, therefore, in this connection, mention 
that it is quite likely that the usual method of preparing bottom 
samples gives a negative result, even if they do contain such spores. 

When I above tlirew out the sugge.stioii, that the heavier 
spores serve to force the individual into deeper water, I do not 
wish to bo understood to mean that their special or only purpose 
is to make the individual diatom heavier. It is also reasonable to 
suppose that the formation of resting spores may bo a reaction to 
plasmolysis, caused by salter water. This thought, would, it seems 
to me, explain certain phenomena of the plankton, although I will 
not now at present venture to say that this reason is the more 
decisive. I have not yet sufficiently studied this subject (the for- 
mation of resting spores). 

As it is always unsatisfactory to attack a given hypothesis 
— especially one such as this of resting spores which seems to 
rejoice in numerous adherents — unless another be olfered in its 
stead, I will now mention how I consider the inflow of diatoms 
occurs. 

If I have understood hydrographers correctly, there is, on the 


! surface during the winter months, a tongue of salt water, which 
j flows northwards, fairly parallel to the coast of Norway from the 
I passage between the Fieroe Islands and iSh(3tlaiid. This tongue 
I seems to be compai’atively narrow, especially a little to the north 
i or north east of the passage, and it expands northwards, until at 
I its most northerly end — in the neighbourhood of iMUvn Eiland - 
i it divides into two or more arms. 

I On the right of this tongue of ocean wat(‘.r, there is the coast 
' water off the coast of Norway; on its left, there is the arctic water 
i (nearest to the Faeroe Islands it is the East Icelandic Polar Current). 
This (easterly) tongue of ocean water is displaced and Ibiced in 
different dinudions by the water from tlie arctic regions, now nearer 
to the coast of Norway, then in the contrary direction; and it 
varies in its distribution northwards (or is mixed in different [iro- 
j portions with the arctic watei’). 

I In the spring months, there appears to \n^ a ri(di diatom plank- 
I ton just in the boundary line between this arcdic water and tluit 
1 of the Atlantic. This phenomenon may partly be caused by a 
j purely mechanical crowding where the velocity of the ciirreiit is 
I lowest; but it is also very likely that the somewhat higher tempe- 
rature of the mixed water may promote the evolution of the diatoms. 

In Chan’s Iasi work (L. 70. p. 158, too) one learns from the 
! expedition of 8/8 Heimdal, in May 1901, that there was found in 
I the southern section of the „(inlf 8trearii“ (the previously mentioned 
I tongue of ocean water from Faeroe— 81ietland northwai‘ds) a rich 
I diatom plankton on both sides of the stream, especially on the 
! w'estern towards the Icelandic polar current. Traces of a similar 
i stat(' of things were found in the second soction. much morii nor- 
therly, but it was here little noticeable (at that time of year). 

Guan himself mentions that |on the western boundary of the* 
Gulf Str(?am, a rich neritic plankton consisting of diatoms was found, 
and this he considers to have been brought hither by the current, 
j probably from the Faeroe Islands. He also mentions that the same 
: state of things has several times pri^viously been noticed at about 
I the same place and time. With regal’d to the northern section, he* 
: hints at an exceedingly long transport of the same neritic forms 
j noithwards to the corresponding boundary line there, 
j In this connection, it would be of iinportaiu'e to know whether 
: such an evolution of masses of diatoms takos place in other places 
, on the boundaries between the atlantic and arctic waters, (at a time 
: wliicli is favourable to the development of diatoms, probably ex- 
I eluding the winter months of December, *January and February, 

I and perhaps partly also March) or if this production en masse is 
I confined to those places whore coast water is present. It is quite 
j likely that the latter is the case, but one can hardly say that it 
! has, as yet, been clearly proved. 

' If such mass development should be found in the boundaries 
1 as a whole, one of the principal reasons would disappear for con- 
I sidering as neritic such arctic diatoms as have been found repeatedly 
j in large numbers in samples of plankton which have been taken far 
j from the coasts. 

! As the tongue of ocean water above mentioned is narrow and 
! varies in its situation and expanse, it is reasonable to concludo 
I that, occasionally during the spi ing months, the arctic waters wash 
over it, and become in this way transferred to the coast of Norway. 

To judge from the occurence of the diatom inflow, this would 
seem to happen regularly at the end of March. (In 1898 parti- 
cularly early, namely in the middle of the month, or perhaps still 
I earlier.) 
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By assistawco of Mr. Noedgaard I have been aware that such a 
washiii^>rovcr by the arctic waters across the Gulf Stream has really 
been observed by the Swedish hydrographers (Pettebbon, L. 119), and 
that just in the year 1898 the East Icelandic Polar Current by a 
broad zone went across the Gulf Stream towards the Norwegian 
coast. The Swedish hydrographers also suppose the arctic water 
to force its way beneath the surface all into the Skagerak and 
Kattegat, and Ci.eve thus explains the appearance there of arctic 
planktonforms. They appear here earlier in the year than at the 
Norwegian coast. 

When the arctic water reaches the coast, we find at once 
the masses of diatoms, which have already been developed on the 
boundaries. 

As the preceding remarks will show, the southern inflow of 
diatoms, according to my opinion, is especially due to the East Ice- 
landic Polar Current, which under favourable circumstances advances 
hi the direction of somewhere near the Sogno Fiord. (As previously 
mentioned, Gran makes Stadt the limit for some of the arctic 
diatoms, wliich in this connection are of special importance). It is 
possible that a similar washingover occurs regularly (by a very 
broad wave?) further north on the coast of Lofoten (to the south 
or north). Here, at certain times, a tongue of arctic water also 
seems to bo pushing its way across the Gulf Stream. 

I think it very possible that the specific northern forms in the 
northern diatom inflow may, in this way, be brought in with water 
from about the latitude of Jan Mayen. It is, however, also quite 
likely that it is the previously mentioned tongue of arctic water, trans- 
versing the Gulf Stream at its narrowest part, which alone gives rise 
to both the northern and southern inflow. 

If such be the case, one might expect that the southern one 
would expand southwards, and the northern northwards. There 
would still bo nothing to prevent the slight differences in their 
components, as the northern part of the current could bring with 
it the specific northern fonns, if from land, then from Jan Mayen | 
or perhaps East Greenland. 

The abundant material for observation which Cekvb has collected 
in his splendid work on the distribution of plankton organisms in 
the Atlantic, (L, 40), makes it possible for one to get a view of 
the distribution of the species. The specific northern forms may, 
in accordance with the information there given, be supposed to 
come from East Greenland or Jan Mayen. 

If . the northern diatom inflow be due to the rushing in of a 
northern tongue of arctic water at Lofoten or thereabout (probably 
in a wide expanse) one might expect the inflow from here to 
stretch southwards on the one side, and in a north easterly di- 
rection on the other. There was indeed, in the plankton examined, 
a reason for the suggestion that the diatom inflow extended in an 
easterly direction in the most northern part of Norway. 

Following close upon the inflow of diatoms, there is, on the 
south west coast of Norway in the neighbourhood of Bergen, a very 
sudden transition to much fresher water, containing a rich and 
peculiar plankton of peri^mma^ which quickly takes the place of 
the masses of diatoms. (Cf. E, J0rgensen L. 91) 

This is due, as far as I know, to the Baltic current which 
now rushes in and sweeps the masses of diatoms out from the coast 
and northwards. Therefore, it is reasonable that the characteristic 
northern species cannot penetrate so far as to the latitude of 
Bergen. 

In the above mentioned southern section of the Gulf Stream, 


during the expedition of 8/S Heimdal in 1901, there were also 
masses of diatoms on the boundary towards the oceanic water in 
May, just at the time when the Baltic current has swept away 
the diatom masses from the coast near Bergen. 

There is a certain correspondence between the characteristic 
northern forms in the northern diatom inflow and the species which from 
Gkunow’s and Cleve’s works are known from the Kara Sea and 
the north coast of Siberia. This might mean some kind of connection 
between these seas, and one might easily be tempted to conclude 
that water from the north coast of Siberia finds its way to the 
north coast of Norway. 

In Gran’s last work, a plankton sample is mentioned as taken 
during the expedition of 8/S Heimdal in 1900 in the Barents Sea, 
west of Waigatch, and which contained several of the peculiar forms 
found in the northern diatom inflow. 

Gran has kindly placed this sample at my disposition, and 
after a thorougli examination of it, I can affirm, that it contains a 
large number of our northern plankton diatoms. On the other hand, 
there arc also so many foreign elements that it is scarcely likely 
that water from this district flows to our coast during the period 
of the diatom inflow. On the contrary, everything (also the date 
*Vft) suggests that the masses of diatoms from the coast of Norway 
(or the same inflow which gives rise to the northern inflow with 
us) extend further eastwards (perhaps to the Kara Sea). 


The species found in plankton, and their distribution (piin- 
oipally in the nearest seas) and remarks on the new or 

critical forms. 

I. Bao±lla«i*±alee. 

(Diutomacew). 

The suggestions which have hitherto been made as to a natural 
classification of diatoruacea? are all more or less unsatisfactory. In 
the following pages, I have principally availed myself of the system 
used in Van Heurck’s „Traito des Diatomacees^* (L. 89); but in the 
larger groups I have made some changes which I have found to be 
necessary. 

A more complete list of literature will be found in my pre- 
vious paper (E. J0kgensen: Protophyten und Protozoen aus der 
norwogischen WestkQste) (L. 91). Here I have only more com- 
pletely cited the literature for the forms which are not referred 
to there. 

la. Centrleee Schutt. 

j. Coscinodiscese. 

Under the heading „di8tribation“, I have used the ordinary 
expressions „oceanic‘‘ and „neritic“ forms (= sea and coast forms). 
As long as one (for diatomacese) does not know anything definite 
about auy rest period at the bottom, these expressions are far pre- 
ferable to jjholo**- and „meroplanktonic“. 

In accordance with my opinion as stated above respecting the 
inflow of diatoms in the spring I consider a large part of our 
plankton species to be brought in from outside. 

There are others which occur all the year round on our coasts, 
although these of course also follow with the various currents. 



ProtistplaDkton. 


01 


Such species are noted as native, or sometimes as „stationary“, on 
our coasts. 

So as not to differ more than necessary from the expressions 
commonly used, I have called boreal those coast forms which are 
stationary on our northern coasts, as well as those which, according 
to my opinion, come to us from the northern, but not exactly the 
arctic, districts. (This expression - boreal — was first used by 
CiiBVE, and later by both Gban and Ostenff^ld with a similar 
meaning). Moreover, I have, as Gran has done, widened this 
expression to include certain oceanic forms, which are found in the 
northern Atlantic outside the arctic water proper. After my view, 
such forms will for the most part be those which thrive in the 
boundary lines between the arctic water and that of the Atlantic, 
and which are well able to bear the latter (up to a certain degree 
of salinity and temperature). 

That it is often difficult to decide whether arctic and boreal 
(I would prefer to call the latter subarctic) forms are nentic or 
oceanic, is something which is a necessary result of my opinion 
that they thrive well and may give rise to evolution en masse 
in the boundaries between the arctic and Atlantic waters. It is 
this fact which has also been referred to by some authors when 
saying, that these boundaries to some extent play the same part as 
the coasts. 

CoMcinodlfleiiA Ehrd. 

It will be seen, from the various plankton tables which have 
been published, that this difficult genus has given rise to much 
confusion. The names which are used in many cases evidently 
mean quite different species. As there, however, in our latitude, 
does not appear to be very many species in the plankton, it ought 
to be possible to arrive at comparative clearness concerning them. 
It is probable that in reality there are many more species than 
have up to the present been found; but there are only a few which 
occur frequently. 

I will here give a brief survey of the species which T have 
mentioned in the plankton tables. 

Key to th(^ species of Coscinodiscus. 

Valve flat or nearly so (sometimes suddenly descending at a nar- 
row zone of the outmost margin). 

Marginal apiculi present (always distinct). 

The characteristic structure of 
C. curvatulus : valve by (somewhat 
curved) radii divided into a con- 
siderable number of sectors; mar- 
kings (areoles) in each sector in 
rows parallel to the one limiting 
radius (or somewhat convergent to- 
wards the border) C, curvatulus. 

The characteristic structure of 
C, Imeatus: markings arranged in 
more or less straight rows (in 5 or 
6 directions) across the valve .... C. Imeatus. 

(et var.) 

The characteristic structure of C. 
excentricus: markings in 7 fasciculi, 
forming distinct secondary curves, 
concave towards the border C. excentricus. 


Fine radiating structure with 
more or less distinct and numerous 

fasciculi c. hioculatus. 

No marginal apiculi. 

Structure of the valve rather 
coarse, more or less distinctly radi- 
ate (only near the border with more 
or less visible fasciculi, consisting 
of rows converging towards the 
border, sometimes apparently inordi- 
nate); markings near the border sud- 
denly much smaller C. radiatus. 

Valve decidedly convex (in C\ decipiens with high 
broad marginal zone, then flat). 

Valve without close markings all over the 

surface, only with distant piincta . 0. nitklus. 
Valve with close (more or less distinctly 
polygonal) markings. 

Fine structure (fasciculi); around 
the centre of the valve a con- 
spicuous star consisting of about 
5 coarse marks C. stellaris. 

Structure similar to that of C. 
excentricus. but with more quickly 
diminishing markings and long mar- 
ginal apiculi C. dcAsipierts. 

(==: ThaUissiosira gelatinosa). 

Structure radiate, with more or 
less branched radii. No coarse 
marks ; marginal apiculi (when pre- 
sent) short and small. 

2 comparatively large (short 
linear) asymmetrical and 
numerous small marginal api- 
culi (which are often very 
inconspicuous or apparently 
wanting). 

Fine structure. Smooth 
central space or large 
central rosette of se- 
veral times larger are- 
oles. V^alve thin C. cmicinnus. 

Coarser structure. At 
the centre a definite 
central rosette of doub- 
ly large areoles. More 
strongly siliceous. .... C. centralis. 

No marginal apiculi. 

Valve very thick. 

Coarse structure ; are- 
oles of very varying 
size on one and the 
same valve, from Vs 
of the radius some- 
what smaller. Com- 
paratively broad, co- 
arsely striated, border C. suhbulliens. 
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K. .r0’*gensori. 


C. excentricus Khru. 

The form which occurs in the plankton from the northern 
coasts of Norway, is the typical one which is figured in Schmidt’s 
atlas, (L. 128), pi. 58, f. 49. 

lywlr'ihut'mi: Appears to be a northern temperate oceanic 
form. On the west coast of Norway it is found all the year round, 
but only occasionally in somewhat greater numbei*. The same seems 
to be true of the northern coasts, at any rate in the months 
February vM ay. Otherwise widely distributed along the coasts of 
the Atlantic, the North Sea and Skagerak right up to Greenland and 
Jan Mayen, Has, according to more or loss reliable statements, a 
mu(‘h wider distribution and is perhaps cosmopolitan. 

C. lincutus Khku. 

The easily recognizable form w hich is figured by Van Hkuuck 
{S ynopsis, L. 88) t. .181, f. 8, I hardly think occurs on our coasts. 
But rarely one finds a form with line structure and more or less 
straight secondary cinwes, which 1 have entered in the plankton 
tables under the name of C. immtus var. I am, however, partly 
inclined to think that the specimens 1 have observed may be forms 
of (hseinosira polt/charda (than. Cfr. remarks concerning this species. 

iJistribution : The genuine C. lincatus Ehhb. is perhaps only 
found fossil and in the w’anner seas. 

C. devipiens Orijn. 

Vide Thahmvfiira (jdatlnosa, 

C, curvatulus Orln. 

Rare on the coasts of Norway, occasionally more frequent in 
the northern coast plankton, 

Didrihutioii : Occurs in many forms, which taken as a wiiole 
have a wide distribution. It seems to be frequent on the arctic 
coasts. (Greenland, Jan Mayen and Franz Joseph’s Land). Is 
perhaps an arctic and boreal oceanic form. 

C. stellar i» Rop. 

Rare on the northern coasts of Norway. Docs not appear to 
belong to the diatom inflow, and is mostly found singly in deep 
water samples. 

Distrihution : Rare on the coasts of the Atlantic and the 
arms of the sea in connection with it. On the west coast of 
Norway most abundant in the winter. Also known from the Me- 
diterranean. The appearance of C, stellaris in the north, suggests 
that this species is a temperate Atlantic one (and probably oceanic.) 

Note. C. symholophorus Ghun. (L. 83, p. 82, pi. 4, f. 3—6) 
is a very nearly related species with considerably coarser structure 
and different distribution. According to Rattray (L. 124, p. 493) 
transitional fornisS to 0. HieUems occui*. C, mjmholophorus is an arctic 
and antarctic species (also known from several fossil deposits), which 
occurs on the west coast of Norway during the inflow of diatoms 
together with arctic species. In the northern plankton I have also 
seen it once: 1900, Foldeufjord, 0— -100 m. 

C\ hioculatna Obun. 

Grun. L. 83, p. 55, pi. 3, f. 30. Cleve L. 26, p. 10, t. 2, 
f. 13. Thalamosira hioculata (Gruh.) Osteneeld L, 116, p. 
504, f. 120, 121 (?). 


i This beautiful species, which does not seem to have been found 
before on the Scandinavian coasts, occurred in several of the samp- 
les, especially in 1900, sometimes rather numerous. It is only found 
during the inflow^ of diatoms in the spring months. 

It is probable that this is the* same species which is mentioned 
by Obtenfeld from the Faeroe Islands (1. c.), and wliich he has 
found in chains similar to those of lluilassmira^ for which reason 
he refers the species to this^genus as a new subgenus, Coscinolau* 
deria. 

I have not followed Ostenfeud’s example, partly because the 
genus Thahmmslra is getting to be rather heterogeneous and unnatural 
on account of the newer elements which have been added to it, so 
that there will soon ho nothing left as a reliable distinguishing 
feature except the mucilaginous thread; partly too because I have 
not met with any such chains in my material, in which the species, 
however, never occurred in any important quantity. Perhaps we may 
bo speaking of two dilferoiit species, although Ostf:nfeld’8 figure 
considerably resembles our species. (The only thing which seems 
foreign to it, as far as 1 can see, is the apiculi which are closer 
and smaller than in our form, and also the lower colls, as I have 
j only seen high ones). 

j lyu^frihiition: Arctic and boreal, according to Cleve (arctic) 

I ncritic species, known from the coast of North Siberia, ice near 
I Novaja Zemlja, Greenland, the Faeroe Islands (April— May rare, 

' Aug.— vSept. 1002 numerous, according to Ohtenfeld, 1 . c., who 
' also mentions it from several places in the N. Atlantic). 

Note. Coi^chiodisTus poli/acanthus Gkun, (L 48, pi. 7, f. 127) 

1 is a little known and somewhat doubtful species, which occurs on 
I the North Siberian coast and at Franz Joseph’s Land. In a sample 
j from Folstad, Vt 1809, 0- 3 m., I found very sparingly a species, 
j which in every respect seems to agree with authentic specimens of 
i C. pohjacmithus from .lamal (Swedish expedition to Jenessey 1875, 

I slides in possession of the Riksmusseiiin, Stockholm). (Cfr. under 

i Cohclnusira polfpdiorda), 

; C, poJi/acantliHs Ghun. var. iniemmlia Grun. (1. c. p. 81, pi. 
3, f. 25) is probably another species, if it does not belong to C. 
curratulus (it has, like this species, interfascicular apiculi). Speci- 
mens quite answering to the figure and description of Grunow were 
found sparingly in a sample from Skjerstadfjord XII, V 4 1900, 
0—500 m. Known from Cape Wankarema. 

C. radintiis Khrh. 

Exceedingly variable. There are, however, certain distinctive 
marks by which all forms belonging to this species can be recog- 
nized. Gran (1^. 70, p. 166) has already well characterized this 
form: — low („coinshaped“) cells, flat valve, mai'kiiigs near the 
border suddenly very small. 

1'he larger forms have a distinct central rosette and often 
areoles, which increase in size nearly up to the border, and are then 
C\ ochIus iridis, Ehrb., as this very much disputed species has been 
described by Grunow and Rattray. From these forms (cfr. 
Schmidt’s atlas, (L. 128) pi. 63, f. 6., which form, however, has 
larger marginal areoles than usual) there seems to be every transi- 
tion to the ordinary C\ radiatus without the central rosette and with 
markings which are of about the same size nearly up to the bor- 
der. Grunow (L. 83, p. 25) also observes that C radiatus passes 
into C. oeuhttf iridisy but it must be mentioned that he seems to 
give little or no weight to the convexity of the valve (when this 
is not particularly conspicuous), and therefore ho classes together 
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forms which are alike in stnicture only, while they, in other re- 
spects, can hardly be considered to belong’ tog^ether. 

When thus Gbunow further remarks that there is the most 
complete transition between 6’. astcromphalm and C\ omdus hidis 
and further to 0, radiatus, and when on the other hand he looks upon 
C. centralis as a variety of 0, asteromphalusj he has surely gone 
too far. 

On the other hand, there are thick walled, small, coansely 
structured forms, which have quite a different appearance to the 
ordinary C. radiatus, and yet which must also be entered under 
this species. Such forms are C\ deeim A. Schm. (L. 128 ) pi. no, 
f. 1—4 — C. radiatus f minor A. Schm. (L. 127, pi. .3, f. .34.) 

I have, strange to say, never yet seen any really good drawing 
of this characteristic species. As it is, however, — as indeed is 
the case with all species of (hscinodiscus — very difficult to figure 
properly, 1 must at present give up the thought of giving any 
figure of it. 

CnKVjs’s meaning with regard to C. rffdiatus is not quite clear 
to me, as he (L. 40, p. 821) refers to Schmidt’s atlas pi. GO, f. 9, 
which does not appear to be at all a chark'teristic figure of C, 
radiatus, as this species is looked upon by Gkan and myself. Clhve re- 
fers too to Gkunow’s remarks in Diatoineeii from Franz Josefs Land 
<L. 83, cfr. above) and mentions in Phytoplankton (L. 27, p. 28) 
that C, radiatus is scarcely more than a little form of C. oculus 
iridis, Cdkve’s opinion of the latter species does not, however, 
coincide with Ghcnow’s and Hattkay’s. For further particulars 
see C. suhtniUicns, 

Rather common, Moi’o abundant in deep water samples than | 
nn the surface. | 

Disfrilmtion : Rather common all the year round on the ! 
coasts of Norway, both the western and northern. Also widely ! 
distributed on the Kuropean coasts of the Atlantic and its arms, i 
right up to the arctic coasts (Greenland, .Jan Mayen, Spitzhergen : 
and Franz .Joseph’s Land.) 


V. centrHlis Kniui., Rattr. 

(PI. VI, Hjr. 1). 

Rattr. L. 124, p. .3.').3. 

This species is very easily recognized, hut has been confused witli 
C. oeultis iridis and G. concinnus. It is sometimes not so easy to 
distinguish it from the latter species, and it is possible that one 
will not be able with certainty to keep them separate; but the 
difference from C. oculus mdis in (Gkunow’s meaning) as well as 
from C. radiatus is very considerable. 

The characteristic marks of the species are the following: 

Valve considerably convex (pi. VI, f. 1). Structure radiate with 
dichotomously branched radii and rather coarse structure (though 
finer than that of C. radiatt4s). The markings from a lathor largo 
central rosette of even size to Vs radius, then gradually somewhat 
smaller (not suddenly small near the border). Near the margin 
numerous fine apiculi (in a single row) and with about 120®s space 
between them. Besides two much larger, short linear, unsymmetrical, 
marginal ones. 

Varies considerably in delicacy of structure and so often clo- 
sely resembles C, concinnus, in common with which species it has the 
2 characteristic unsymmetrical marginal and the numerous small 
submarginal apiculi. These latter may be indistinct, and sometimes 


(but rarely) not to bo found at all, espocially when the structure 
is rather (‘oarse. 

Ci.EVK, who also occasionally mention.s cvutralis as occurring 
in the plankton, seems to regard this species as a less distinct form, 
as a transition between C. concinrn4s and (\ oculas iridis. As a 
type for the latter species he quotes (Ij. 40, p. 819) ashaom- 
phalus rar, hyhida llnuN. Franz .Joseph's l^and (Jj. 88) t. 8, f. 9. 
This may perhaps show’ that Ct.eve considers those forms of 
cmtralis wdiich are w’ithout distinct marginal apiculi and arc of a 
coarser stnudure to be C. oculis iridis. 

In the important Avork before imuitioned on the distribution of 
species of plankton in the Atlantic (L. 40), the name C, ccntraHs is 
omitte(i, the coarser forms probably being reckoned as C. oculus indis, 
and the liner, with marginal apiculi, as C. concinnas. 

With respect to difference from G. concinnus, reference is made 
to this species, where the structure is more particularly mentioned. 
Moreover, there appears as a rule to be groat differences hehveen 
the two species in the living plankton; C. concinnus developes cells, 
w’hich are high with very thin w^alls and conse([uentIy very easily 
altered in shape, and with a strongly convex marginal zone, while 
C, centralis has rather low , thickwalled, firm cells, more flatly ascen- 
ding towards the centre. 

As before mentione<l, it sometimes but only seldom, judging 
from my experience - seems to be difflcult to discern betw^eon 
C, concinnus and C. centralis, and Gran (L. 70, p. 107) seems 
to suppose that the difterence depends upon variation in salinity 
and temperatunj. My impression is, that they «re two comparati- 
vely young species, but that they have already suflie.iontly distin- 
guishing cimracteristics to enable them to be dealt with as specilic- 
ally diflerent forms. 

This species and the G. radiatus are the most frequent of this 
genus with us. 

Distrihution: Appears to he widely distributed along the 
northern Einopean coasts of the Atlantic and its arais. Ratlier 
common on the coasts of Norway, both on the Avest and north. 
Occurs light up to the arctic coasts but appears chiefly to he a 
temperate species. 


C\ concinnus W. Sm. 


The characteristic form of the living cell is illustrated by 
OsTENEELii (Ij. IIG, p. 5GG)- Its structure is ahv^ays very fine, 
much finer than usual in C. centralis. The central rosette has very 
large areoles. 

As a distinguishing feature from G. cenfndis the areoles in the 
central rosette are several times larger than the others, those in 
C, centralis being only twice as large, oi' sometimes but very little 
larger. I am, however, not .sure if this difference is always to be found. 
Besides, the areoles in G. canchmus are „little marked^ (cfr. Gban 
L. 70, p. lG8)Avith comparatively broad liyalino spaces lietw’een them, 
and from the marginal apiculi there arc similar rather broad, hyaline 
stripes radiating inwards at some length on the valve. These 
hyaline radii give the valve a highly characteristic appearance, Avhich 
C. centralis does not possess. 

Distrihution : On the whole, the same as tliat of G. (umtralis, hut 
seems to be still more extended. Seems to be rare on the arctic 
coasts. On the west coast of NorAvay frequent in spring and 
autumn, especially in the spring inflow. On the northern coasts of 
Norway rare, at any rate in the months January — May. 
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£. Jdrgdnsen. 


C. 8 UhhuUien » n. ap. 

(PI. VI, fig. 2.) 

Form: — The valve is clearly convex, with an evenly rising 
marginal zone. Seen from the side, its contour is almost straight 
with an angle of between 30 and 40^ The central part (to V2 or 
Vs of the radius) almost flat or often somewhat depressed, 

Margm : — Clearly defined, broad and sharp, with coarse stripes. 

Structure: — No central space. Generally either without or 
only with a slight indication of central rosette, consisting of a few 
larger polygons, without any regular arrangement in rosette shape. 
On larger specimens, a more distinct rosette with five larger areoles, 
having their narrower ends directed inwards. 

The majority of the areoles increase slowly in size from the 
centre (outside the few larger central areoles) to V2 — Vs of the 
radius wliere they are largest. From here they suddenly become 
much smaller (although not vety small) and are about of equal 
size right out to the margin. All over the valve — both in the central 
part and further out — smaller areoles are strewn between the 
larger ones, and this often strongly resembles the structure of C. 
bullies A. ScHM. (hence its name). 

Markings polygonal, thick walled with very plain ^papillse^^. 
Structure irregularly dichotornously radiate : Prom the centre 
numerous radii diverge, generally 2 or more being parallel. In the 
spaces between such rows of rays, new radii spring out, the first 
areole often being small. Where the cells have reached their greatest 
breadth, two now rows often spring out. Here and there, close to 
the margin, sliort new rows again fill up the intermediate spaces. 

Siee: — Rather small, considerably smaller than C. amtralw^ 
about equal to a little C. radiatus in size. Diameter usually 50— 
100 ji. 

The living cell is of medium height, higher than in C. nvHatus 
and generally much lower than in 6. coneinnus. 

The central areoles, when they are found to be well developed, 
are 3 x 4 |i. 

The areoles outside the central rose 4 on 10 |i, the largest 
3,5 broad, 2—2,5 \k at the border. Here and there much 

smaller areoles, 1,5—2 jx. 

At the border 5V3-~-0 stripes on 10 |x (corresponding to the 
same number of areoles). The margin 3 {x broad (the areoles 
being nearly cubic-cylindrical). 

This species, which, judging from my experience, is well de- 
fined and easily recognisable, resembles the C. radmtus most nearly, 
and may, unless great care be taken, be confused with it; the con- 
vex valve and the absence of the very small areoles near the mar- 
gin will, however, at once show tiie decided difference. 

This species is also Gran’s C. omhis mdis after his inter- 
pretation of this species in Plankton des norwegischen Nordmeeres 
(L. 70, p. 138), as I have had an opportunity of being convinced 
of, on comparing some of his plankton samples. 

Cleve’s C. oculus iridis appeal's to consist in a great measure of 
this species, judging from his plankton lists, but as he — as above 
mentioned — refers to Gritnow’s figure of C. asteroniphalus var. 
hyhrida^ which is hardly specifically different from what GRirNow 
considers to be C. centralis Ehhb., it seems to me that Cleve’s 
species must consist of forms which are specifically different from 
each other. 

Gbunow’s C, centralis^ which ho considers a variety of C. asterom- 
phaluBj is not so well chameterized as Rattray’s C, centralis^ but 


must, 1 think, be reckoned as belonging to that species. Gbunow'» 
C. asteromphalus also belongs to it, answering as it does quite well 
to the coarser forms of C. central^ (Rattb.) having, as a rule, in- 
distinct marginal apiculi. Gbunow expressly mentions (L. 83, p. 
27) the convexity, while C, subbuUiens has a gradually descending 
marginal zone and therefore is less noticeably convex towards the 
margin. 

OsTENFELi), again, considers C. oculus iridis not to be specific*- 
ally different from C, radiatus and therefore does not enter it se- 
parately from the Faeroe Islands (L. 116, p. 666). 

Other authors on plankton have, in their lists, given very various 
names from districts where, at any rate, partly the same species 
are likely to occur, from wliich .it will be seen that there is a 
considerable difference of opinion with regard to C\ oculus mdi\ 
C. asteroniphalus, C, radiatus and 6’. concinnus (C. centralis is not 
generally mentioned). 

As the species here mentioned as C. mhhullmis does not cor- 
respond well to C. oculus iridis, as one has reason to believe this 
species was originally looked upon — large, with large central rosette 
and thus differing from C, radiatus — and as there is such a 
great difference of opinion with regard to the correct meaning of 
this name, I have thought it best to determine the characteristics 
of the species, and to use a new name for this form, which is 
easily recognized. I have not been able, in spite of careful com- 
parisons, to identify it with certainty with any of the species hitherto 
described. Of names which might be taken into consideration, I 
will particularly mention C\ lieteroporus and C obscurus. The latter, 
especially, has many points of similarity with my species, but it 
does not seem possible, however, from the figures which have been 
given, to consider them as being identical. 

On the other hand, there are certain forms which have been 
referred to C. radiatus, which surely belong to my species. I will 
for instance, specially mention tab. 60, f. 14 in Schmidt’s atlas 
(C. obversus Rattr.) which fairly well answers to many forms w’hich 
do not specifically differ from my C. subbuUiens, As I, however, 
principally base the right of specific rank upon the peculiar con- 
vexity of the valve, (in side view), I cannot, for the sake of perfect 
clearness, very well use Rattray’s name, which represents a spe- 
cies, which is but little known. 

It is not to be expected that there can be absolute agreement 
as to the use of Ehrenberg’s names C. oculus iridis, C, centralis, 
C, radiatus and many other. But one might perhaps more easily 
agree as to the meaning of the original name, C. radiatus, which 
is already by most authors used as I do here, excepting that, to^ 
some extent, other species are also occasionally included therein. 
If the name C, radiatus Ehrb. be retained, there can hardly be 
any reason for not attaching to it the meaning above mentioned,. 
It is quite another matter, that there are perhaps those who mean 
that there still are included in this species others, which in the 
future will have to be culled out. 

Further, there can hardly be different opinions with regard to 
Rattray’s C, centralis, unless that some may consider the limits 
of his species to be too confined, while others may find those of 
mine to be too wide. At present, it appears by many — - as above 
mentioned — to be looked upon as belonging to 0 . concinnus 
W. Sm., and I have previously also been of this opinion. 

On the other hand, I think that 0. oculus iridis must be 
sacrificed (as a species), while C, subbuUiens, which is certainljr 
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<lifferent to both C. radiatus aiid C. cmtralw may be rescued from 
•chaos. 

The two prominent authors Guunow and Rattkay, who have 
^iven extensive and thorough monographs on the difficult genus 
Cosdnodiseus, have in their exceedingly exact description of the j 
differences in the structure of the valve omitted other important | 
■distinctive features, especially the shape of the valve in side view, j 
Both of them, especially Rattkay, indeed often particularly refer 
to the convexity, but not by any means in every instance, and they 
often include forms which correspond in structure, but differ con- I 
siderably in convexity, in the same species. This cir‘cumstance, 
unfortunately, makes Grunow’s work, which in other respects is 
so exceedingly thorough, somewhat incomplete and wanting in 
olearness. 

As far as my experience goes, the convexity of the valve is 
precisely a very certain distinctive feature, and comparatively easy 
to apply to living species in the plankton. It is oven, as far as 
1 can see, the only guiding thread which will serve to lead us out 
of an otherwise hopeless and interminable maze. Only it must 
always be remembered that this ~ just as is the case with regard 
to structure — is only one distinctive featnre, and may lead to the 
same unnatural piecemealing which the structure has caused; but 
that both distinctive features in conjunction can give good results. 

What I have, in one instance, in the tables called C. oculm 
irid'h^ is the above mentioned coarser forms of C\ mitralw. 

Distribution: Appears to be an arctic and boreal oceanic 
species, which is rare with us. It is found scattered at several 
places on our northern coast, especially in deep water. 

Appears to extend along the noithern, especially the arctic 
cx)asts of the Atlantic (Jan Mayen and Spitzbergon, in E. J(hinEN- 
SEN L. 92 named C. oculus iridis) and in the districts where the 
arctic and Atlantic waters mix. 

C. nitidus Okeo. 

Geeo. L. 74, p. 499, pi. 10, f. 4.5. A. Scum. !>. 127, p, 94, 
pi. 3, f. 32, L. 128, pi. 58, f. 18. 

Only found singly in two of the samples, from the Vest Fiord 
I, 0—50 m., '"A 1899, and from fSen.jen 0— I.'IO m. 

Probably only come in by chance and leally a bottom form* 
as it is frequent in bottom samples. (Cfr. under that heading.) 

Knodia lUii.. {Hemidiscus Waluch.) 
fiibba Hail. 

Bail, in Pritch. L. 123, p. 862, pi. 8, f. 22. Hemidiscus 
•cuneiformis Wallich L. 137, p. 42, pi. 2, f. 3 4. 

Very rare with us, in deep water, probably come in with At- 
lantic water. Hitherto hardly found so far north. 

Distribution: Chiefiy a subtropical and southern temperate 
Atlantic form, according to Cleve (L. 40, p. 330) rare north of 
^0® northern latitude. 

Khown both from the European and American side of the At- 
lantic. 

A«tlnoeyclu« Ehbb. 

A. Bbrenbergi Kalfs. 

Frequent in the plankton. ^ 


This species is difficult to distinguish from those closely re- 
lated to it, and seems to vary considerably. 

Distribution: Seems to occur all the year round on the west 
coast of Norway, and probably also on the north coast, here at 
any rate in the months January — May. Otherwise widely distri- 
buted around the European coa.sts of the North Atlantic and its 
arms. Occurs exceptionally right up to Greenland, but is not an 
arctic form. Heems to have a much wider distribution, judging from 
the statements in Da Toni. (L. 50). 

A. Kami (W. Sm.J Ralf8. 

I^his species seems to be much rarer on our coasts, both on 
the west and north, than the preceding one. 

Reference should be made to the chapters on bottom sampU^s, 
where it occurs somewhat more frequently. It is, however, cer- 
tainly a genuine plankton form, and not a bottom form. 

Distrihutkn : Seems to have a more southerly distribution than 
the foregoing species. Like the latter, it has also been found at 
Greenland. 

A. subtilis (Okeo ) Ralfs. 

Rales in Pritchard L. 123, p. 835. Van Heurck Synopsis 
(L. 88), p. 210, pi. 124, f. 7. Eupodisrus subtilis Greg. L. 74, 
p. 501, pi. 11, f. 50. 

Very rare. Occurred very scarce in the plankton from Kvaui- 
angen 1899, 0 — 140 m. 

Distribution : Known from the coasts of England, Spain, The 
Mediterranean, Tlie Azores and The Pacific Ocean. 

Note. A. sparsus (Greg.) Ratth. seems to occur in the plank- 
ton from the northern and western coasts of Norway; but as it is 
difficult to discern between this species and A. Ehrmkrgi^ I have 
not included it in my tables. Besides, another fo™ occurs, which 
certainly is specifically different froiii A. Elirentm'gij and is perhaps the 
same as the genuine Eupodiscus crassus W. 8m, Earlier, I took 
it to be A. crassus VII. but have later become somewhat uncertain 
respecting this species, whose description (by De Toni and Rattray) 
does not agree well with V^an Hkuhck’s drawing. In spite of 
considerable labour, I have not yet been able to come to any de- 
finite conclusion, so that I have not tabulated this form either. 

For further particulars, reference should be made to the chapter 
on bottom samples. 

A. subocellattts (Grfn.) Rattr, 

Rattr. L. 126, p. 146. Coscinodiseus curvatulus var. suboceU 
lata Grun. L. 83, p. 83, pi. 4, f. 15. Actinocyclus CAirvatulus 
Jan. in. A. Schmidt L. 128, pi. 57, f. 31. 

This beautiful diatom is very like Coscinodiseus curvatulus and 
is probably often mistaken for it. Possibly, therefore, it is not 
quite so rare as it seems to be. 

Hitherto only found in a few plankton samples of 1900 (The 
Skjerstad Fiord, V 4 , IV, V and XII; The Saiten Fiord V 4 ). 

Distnbution : Certainly not sufficiently known. Judging from 
the available accounts, only found fossil and at various places in 
the Ant-arctic regions. 
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2. Melostrese, 

TIiala^Mio^ira Cl. 

T. Nordenskilildi Cl. 

Occurs in ^roat quantities in April (from th(3 end of March 
into the month of May) during the inflow of diatoms, both along 
the western and northern coasts, 

DlsiyUnitwn : Arctic and boreal species, occurs in the winter 
tolerably far south along the European coasts of the Atlantic and 
its arms (at least as far as The English Channel). On the west 
coast of Norway and at the Fa^rOes in quantities in the months of 
March —May, strangely enough in both localities in August with a 
less marked secondary maximum. 

T. gravida Cl. 

(PI. VI, 4). 

Like the preceding species in almost every respect. Occurs of- 
ten together with it. Endocysts frequent in April. 

Distribution: On the whole the same as Nordenskibldi, but 
perhaps less decidedly arctic. 

T. hyalina (GauN.) Oran. 

(PI. VI, flg. 5). 

Gean L. 65, p. 4. 7. Clevei Guan L. 64, p. 29, pi. 4, f. 

60—62. C. hyalinus Grun. L. 48, p. IIO, pi. 7, f. 128; L. 88, 
pi. 3, f. 28. Vix Coscinodiscas knjophilus Grun. fj. 88, pi. 8, 

f. 21, 

Gran remarks (li. 65 p. 4), that ho had at first suspected his 
new species, T, Clevei^ to be identical with Grunow’s Coscinodwcus 
hryophilus^ but that he had not then seen the structure of the valve. 
Later, by the help of material from the Karajak Fiord (Greenland) 
he felt sure that the species were identical. As, however, Clkvr 
(cfr. Gran) calls attention to the identity of 6\ hyalinus Grun. in 
Arctic Diatoms (L. 48) with T, Clerei, Gran has altered the 
name. 

That Thalassioslra Ckv<d Gran and Coscinodiscus hyalinus 
Grun. are identical, is quite certain. The only objection, which 
might be made to this, was, that in Grunow’s figure of Coschio- 
discus hyalinus no asymmetrical marginal apiculus is to be seen. 
By the kind permission of the Kiksmusseum in 8tockholm I have 
been enabled to compare the slides (of mud from the Kara Sea) in 
wliich Grunow found C. hyalinus, and I can affirm that there is 
always a well marked asymmetrical marginal apiculus, larger than 
the others. That this is not to be seen in Grunow’s figure is 
evidently (as is also the reason in the case of Porosira yhwialis 
and others) because it may so easily be mistaken for a foreign body 
(dirt) which is only there as a matter of chance. (The preparations 
referred to were, in fact, rather dirty.) 

The specimens of C. hyalinus' from the Kara Sea altogether 
plainly showed that this species is identical with the one which 
occurs on the northern coasts of Norway in the Spring. 

On the contrary, it seems to me to bo open to eonsiderable 
doubt as to whether 6\ hyalinus Grun. and C. kryo]}hilus Grun. 
are identical. It is quite strange that Grunow, in an exceedingly 
careful and exact monograph on the family in question, should illu- 
strate and mention these species as different ones without hinting at 
any connection between them. Certainly he considered the asym- 
metrical apiculus to be characteristic of the one species only, C, 


I hryophilm; but there is, nevertheless, a great difference in the fi- 
I gures, both with regard to structure and the marginal aploulL 
! These latter are particularly small in C. hyophilus, while in C. 

1 hyalinus they are very plain and comparatively large. The struc- 
I ture too of G. kryophilus is considerably coarser than that of G. 

hyalinus, even if one does not put too much weight on the fasci- 
: culi, which in the figure of G hijophilus are very clear and regu- 
i lar, while in C. hyalinus they are indefinite. 

! In material from Cape Wankarema (V ega Expedition) — which 
material was also kindly lent to mo by the Riksmusmum, Stock- 
holm — I really found a Coscinodiscus which seemed in every re- 
spect to con’espond to C. hyaphilm. It had just that characteristic 
form of the asymmetrical apiculus, wliicfi is figured by Grunow, 
and also the very small marginal apiculi, which are much less 
conspicuous in comparison to the asymmetrical apiculus than is the 
case in C. hyalinus, (PI. V^I, f. 6, a, b.) 

Distribution: On the arctic coasts of Greenland, Fran'A Jo- 
seph’s Land and Jan Mayen. On the northern coasts of Norway, 
hero only observed during the time of the inflow of diatoms, when the 
species occurs in large quantities. Towards the south, it has been 
found at Ona in Romsdal (in the Spring, not rare; cfr. Gran L. 
j 70, p. 170). 

Seems not to occur with us in the months of June — February. 
If it docs not then - as Gran supposes — „ovor-summer“ at the 
bottom by the help of resting spores, it must — if it is actually 
I found wanting in the other months of the year than just the Spring 
I ones — every year be brought in from outside. 

j 

I T. decipiena Gbun. 

(I-I. VI, fig. a). 

Coscmodiscus decipiens Grun. in Van Heuhok L. 88, pi. 91, 
f. 10 (from Lamlash Bay). A. Schmidt 126, pi. 3, f. 88.. 
j Thalassiosira yelatinosa Hensen L. 87, p. 87. Ortlwsira angulata 
j Greg. L. 74, p. 498, pi. 10, f. 48 and 43 b. 

i A.S it .seems to mo beyond doubt that Grunow’s Cose, decipiens 
i is the same species as Hensen’s Thabtssiosira yelatinosa (as this 
j species is understood by Gleve and others), I have found it neces- 
; sary to alter the name, the more so as Hensen’s description is very 
I incomplete. 

I 8iave not had any opportunity of making comparisons with 
i Grunow’s work (Algen uiul Diatomaceen aus dem Kaspischen Meere 
I in Dr. O. Schneider: — Naturwiss. Beitr. z. Kenntniss d. Kaukasus- 
! lander, Dresden 1878); but as Grunow himself figures a specimen 
j from Lamlash Bay in Van Heurck’s Synopsis, I have thought that 
; I could keep to this figure, which undoubtedly represents the 
j same species which Clevr, and others after him, has called T, 

I yelatinosa Hens. Grunow remarks that the species is identical with 
! Orthosira anyulata Greg, 

I Gregory’s description (L. 74, p. 498) does very well too for 
I our species, less the drawing. It is interesting that Gregory has 
I found the species occurring in chains. His opinion, viz. that these 
I chains are constructed similarly to those of Melosira (where the 
links touch each other), may no doubt be accounted for by the fact 
that the long marginal apiculi in a side view may so easily produce’ 
the same image as the cells. 

In the plankton from the northern coasts of Nor^^ay, this spe- 
cies appears to vary considerably. Two principal series of forma 
occur, the one with numerous marginal spines and a not very plain 
excentric structure, but plain 'fasciculi; the other with fewer mar- 
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ginal spines and plainer excentric secondary curves. The fi^^ures 
referred to above belong to the latter form. There appears, how- 
ever, to be so much variety, both in the number of the spines and 
their distance from each other, and in the number of the fasciculi, 
that it does not seem adviseable to look upon the two series of forms 
as being specifically different. 

As the species does not always appear to be rightly under- 
stood, I have added a few remarks on its structure. 

Around a central aroole there are, as in C\ cxcmtricuH^ 7 
areoles forming, in conjunction with the central areole, an indistinct 
central rosette. From here the areoles decrease in size quickly and 
evenly right out to the margin. The secondary curves near the 
margin are nearly straight, often nearly to Vs of the radius reckoned 
from the margin inwards, but further in, towards the centre, de- 
cidedly concave outwards, as in C. excentriem. The valve is de- 
cidedly convex on account of the high and abrupt marginal zone, 
and is thus easily discoi’iied from C. excentrimis^ winch is nearly 
quite flat. Besides TMlamosira decipiens always has the very long, 
bent marginal spines. An odd, asymmetrical, spine is always 
present. 

In side view the chains may very easily be taken for T. Nor- 
denskidldi^ whose structure, however, is altogether different. 

Only observed during the inflow of diatoms, at which time it 
was abundant and frequently (especially in 1900) in large quantities. 

DistriOution : Seems to be the same as that of Thalassiosira 
Nordertskidldi and 2\ gravida^ and is often met with in their com- 
pany. Yet, the secondary maximum in August is wanting (on the 
west coast of Norway and the FaerOes), and the species is, on the 
whole, very rare except at the time of the Spring inflow. 

Coscinoiiira Gran. 

/ 

C. polychorda (Gran) Gran. 

As I have mentioned in an earlier paper, (Tj. 92, p. 24), this 
species may easily be confused with Coscinodlscus lineatun, as the 
characteristic transverse processus are often difficult to discover, 
and it seems possible that thy may bo altogetlier wanting. The most 
frequent form with 6 fasciculi corresponding to o transverse pro- 
cessus will, thus, on the whole, have the same stricture as Vosc, 
Uneatus, only much finer. The specimens which I have tabulated 
as Cose, lineatus var. from a few places, are perhaps such forms 
of Coscinos^ira polyehorda where the transverse processus are wanting. 

Marginal apiculi, granules and various other processus on the 
valves of diatoms seem to be rather inconstant, or at any rate very 
varying, which probably is owing to their being more or less in- 
completely silicated. 

Very rare, except at the time of the inflow of diatoms, when 
it is abundant. 

Distribution : On the whole, the same as 2 halassiosira Nor- 
denslcioldi and T. gratnda. It appears to occur all the year round 
on the west coast of Norway, where it has, at any rate, been found 
in most months; but it is common only during the inflow in the 
Spring. 

Porof»ira n. g«n. 

Structure of the valve is in the only known species very fine, 
In other respects as Podosira hormdides. Over the whole surface. 
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I thickest along the margin, scattered poro.s which probably are the 
perforations of more or less plain short, hollow spines. 8uch are 
j seen near the margin after destruction of the organic, matter by 
I burning. 

I Inside the margin at one spot on the surface, a largo, strong, 

I odd (asymmetrical) spine. The connective zone is apparently for- 
med of numerous rings, which, owing to their delicacy, are rather 
indistinct. 

Forms chains, of two or a few links, in which the latUn* ai'e 
joined together by a short, and vei-y thick, central mucilaginous 
band, in which one may with some difficulty discover tine threads. 
The band seems almost to be sti'ucturelcss and is as good as in- 
visible in watei*, but is easily seen on colouring with various dyes 

e. g. methylene blue and gentian violet. 

Chromatophores, on the whole, the same as in Coscinodiscuis, 
polygonally roundish discs scattered along tho valves and the con- 
i nective zone. 

It seems to me to be somewhat unnatural, like fiUAN, to refer 
the following species to the genus LauderuL 1 tliiuk it would be 
best to limit that genus to those species only which form stitt‘^ 
chains of links which touch each other). On the other hand, tho 
difference between this species and Thalassiosira is so great that 
it should scarcely be considered as belonging to this genus either, 
notwithstanding that the chains, generally speaking, are similarly 
formed. There is too, according to my opinion, another important 
diflercnce in the structure of these genera, which 1 hope to be 
able to explain more fully on a later occasion. 

The genus Podosira forms stipitated chains (of 2 or a few in- 
dividuals). Perhaps it will, however, prove not to bo possible to 
carry out a systematic clas.sification based upon such principles, al- 
though it v/ould seem to be an important consideration, in a natural 
system, whether a chain colony is swimming freely about (plantonic) 
or is fettered. On the other liand it may perhaps be found that 
several species of Coscinodiscu.s with scattered dots on the surface 
will find a more natural place in my proposed genus Porosira. 

P, glaciaJii* (Grijn.) 

(PI. VI, 7). 

Podosira hormoides var. glacialis Gritn. L. 83, p. 56, pi. 5, 

f. 32. P. gUicialls (Grun.) Cn. L. 27, p. 24. Laudnda glacialis 
(Grun.) Gran L. 68, p. 111. 

Out of the pores of the valve extend fine threads, which are 
only seen with difficulty, in a very thick, short mucilaginous cy- 
linder, which connects both valves. Probably similar threads ex- 
tend without tills cylinder. 

There are also near tho margin, long fine, mucilaginous threads 
which extend obliquely outwards and downwards, and probably 
serve as a floating apparatus. Precisely similar threads are found 
in Thalassiosira gravida, whose structure is remarkably like that 
of the above species. 

Very scarce except during the inflow of diatoms, but then 
very frequent and often in great quantities, especially in 1899. 

Distribution: Vet unsufficiently known, but probably, on the 
whole, the same as Thalassiosira Nordenskidldi, Also found in the 
I Kara Sea, Numerous in the year 1900 during the inflow of dia- 
I toms in the Spring on the west coast of Norway. 
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^ieeletoiiema eostatum .(Ghko.) Ol. 

Dktnbution : Very frequent on the west coast of Norway, 
often in larg^c quantities. Occurs all the year round, but varies 
very much in quantity. On the north coast April— May; here too 
there are very gri-oat variations in quantity. Also more or less 
frequent on the northern Bui’opean coasts of the Atlantic and its 
arms. Known too from a few places on the tropical coasts (Ben- 
gal, Java, Hongkong, The West Indies) and from .Japan. 


Paralla sulcata (Ehrb.) Ol. 

Hardly a true plankton form, at any rate not with us. Is 
very frequent in bottom samples (cfr. the corresponding chapter) 
from Nordland and Finmarken. The few specimens which have 
boon found in plankton samples, especially from deep water near 
the bottom, have probably come there quite by accident. The numer- 
ous valves which are found in bottom samples, cannot be considered 
to come from plankton, for then one would expect to find the 
species, at any rate occasionally, numerous in plankton samples, 
which is, however, as far as my experience goes, never the case^ 
at least with us. Nothing is proved either by the presence of a 
few solitary individuals in samples taken far from the bottom, as 
such individuals may have been brought there with algae which 
have been torn away or — when they are found in diatom slides 
— may have been swallowed by crustiicea or similar small animals. 

Distribution : hVoquent on the northen) coasts of the Atlantic 
(oil the American side from the coast of Central America) right up 
to Greenland and Franz Joseph’s Land. Mentioned as occurring 
(February lOOn) now and then in abundance in surface samples 
from the English Channel (L. 18). 


Hyalodl»«cnN Ehkb. 

H. scoticus (Klirz.) Grln. 

No true plankton form. Freiiuent in bottom samples (cfr. the 
corresponding chapter). 

H. auhtilis llAii.. 

Bail. I.. 8, p. 10. f. 12. 

In a plankton sample from Malangen 1899, 0 — 300 m., 
a few single specimens were found which seemed to belong to this 
species. 

Hardly any true plankton form. 

H* stelliger Bail. 

Doubtful as a true plankton form. Neither is it frequent in 
bottom samples. Perhaps come in with algae. 

Distribution : The northern European coasts of the Atlantic 
and its arms. 

On the west coast of Norway found all the year round in 
plankton, but always in small quantities. Mentioned from the 
English Channel in surface samples, occasionally numerous (especi- 
ally in February 1903), often together with Paralia sulcata. 


3. Eupodiscese. 

ttoperla Obum. in Van Hbubok. 

(L. 88 , pL 118 ). 

R, teasellata (Hop.) Gbun. 

Gkuk. 1. c. pi. 118, f. 6—7. Fjujjodiscus tcssellatus Rob. L. 
126, p. 19, pi. 3, f. 1 a, b. Actinocyclus tcssellatus Ralfs in 
Pbitch. (L. 123) p. 836. 

Peculiar structure (cfr. Van Heuhok’s Synopsis). It seems, 
however, that it may well be included, at any rate as a subgenus, 
in the genus Actinocyclus, 

This beautiful species occurs only singly and rarely in the 
plankton, in deep water samples in 1899: — ‘Vi The Vest Fiord 
I, 0 — 180 ra.; Senjeii, 0—130 m.; ‘^Va Henningsvser, 0—260 m. 

Distribution: Ocxiurs, according to Cleve, on the coasts of 
Scotland. Scarcely a litoral, but certainly a true plankton form. 
Also known from the coasts of Prance and England. It has most 
likely been overlooked, and is probably more frequent than the 
few places mentioned would indicate. Also occurs on the west 
coast of Norway, but seldom (Feb. 1899). I have also seen it in 
oceanic plankton samples outside the north west coast of Norway 
(S/S Michael Sars 1901). 

Judging from its occurrence with us, it gives the impression of 
being a temperate, Atlantic, oceanic species. 

Aiill^eaM Ehbb. 
h, 54 , p. 270 . 

A » scnlptus (W. 8 m.) Ralfs. 

Ralfb in Pritcii, (L. 123), p. 845, pi 6, f. 3. Van Heubck 
1j. 88, pi. 117, f. 1 — 2, Eupodiscus sculjUus W. Sm, L. 134, I, 
p. 25, pi 4, f. 39. 

No true plankton form. Frequent in bottom samples, both 
from the northern and western coasts of Norway. (Cfr. the corres- 
ponding chapter.) 


4. Asterolamprese, 

Aetinoptyehna undalatan (Bail.v) Ralfs. 

I am not sure if this species really is a true plankton form. 
It occurs especially in deep water samples and always very scar- 
cely. It is not numerous in bottom samples either. 

Distribution: Has a wide distribution on the northern Euro- 
pean coasts of the Atlantic and its arras, and is found right up to 
Greenland. Is not considered by Cleve and Ostenfeld to be a 
genuine plankton form. 

Is mentioned (L. 18, IV) as occasionally frequent in surface 
samples from the English Channel (Feb. 1903). In the same 
samples, other doubtful plankton forms, such as Paralia sulcata 
and Hyahdiscus steUiger, also occur more or less frequent. 

ANteromphaliifii heptactia (BbAb.) Ralfs. 

Very rare: January 1899, especially in deep water samples. 

Distribution: With us a southern, oceanic species, which is 
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very rare both on the west and north coast, and especially (only?) 
occurs in the winter months. According to Cleve (L. 40, p. 284) 
widely disiributed in the temperate part of the Atlantic. 

5 , Biddnlpbiete. 

Biddniphia Gray. 

B. anritA (Ltnqb.) BnaB. 

Occurs very rarely in January and February, but much more 
frequently during the period of the diatom inflow, and then oc- 
casionally in larger quantities. 

Distribution: On the northern coasts of the Atlantic and its 
arms, right up to the arctic regions. (Greenland). Arctic and 
boreal species, on the west coast of Norway and oft* the FaerOes 
only found in the months of Spring. 

B, mobiliensis Bail. 

Very rare and only singly. 

Distribution : Appears to be a southern form, which is not found 
all the year round on the coasts of Noway. On the west coast, 
it is most frequent in February and November. According to Cleve, 
in large quantities on the coast of the British Isles. 

February 1908 in abundance in the English Channel (L. 18, IV). 

Baeampia groenlandica Cl. 

(PI. Vl, fig. 8). 

Only found twice: Brettesnes, V 4 1899, 0—3 m., IngOhavet 
*V 4 1890, 0—300 m. 

Distribution : Arctic coast : Baffins Bay, Davis Strait, Green- 
land. Also found, single specimens, on the coasts of Bohuslan 
(Sweden) and Scotland. 

6, Chsetocerew, 

Bctoimla confervacea (Cl.) Oran. 

Lauderia confer vacea Cl. L. 26, p. 11, pi. II, f. 21. Detonula 
confervacea Gban L. 68, p. 113. 

Specimens, which seemed to belong to this species, were seen 
singly in one of the samples: — Polstad V* 1899, in a surface 
sample (0 — 3 m.). 

Distribution: Baffin’s Bay. A closely related species, D, 
cystifera Gran 1. c. p. 113, pi. 9, f. 15 — 20, has been found in the 
Lim Fiord in Denmark, in the winter. 

Baeteroiiira Oran. 

L. 08, p. 114. 

B. fragilis (Gran) Gban 1. c. 

Lauderia fragilis Gran L. 65, p. 115, pi. 1, f. 12 — 14. 

Occurs only during the inflow of diatoms in the spring months. 
Very frequent from the beginning of April, often in great quantities. 

Distribution: Does not occur on the west coast of Norway. 
Decidedly arctic species. Found earlier by Gran on the coast of 
Nordland and Finmark (April 1901.) Also known from Greenland, 
the sea west of Novaja Seml,ja (S/S Heimdal, May 1900, cfr. 


Gban L. 70, p. 170), several places on the north and west coasts 
of Iceland and Greenland (May and June 1898, cfr. Cleve L. 40, 
p. 331) and right up to Spitzbergon and the sea between Spitz- 
bergon and Iceland (May and July 1899; cfr. Cl. 1. c.) 

Bitylinm Brightwelli (Wkst.) Ort n. 

Rare and scarce. 

Distribution: According to Cleve (L. 40, p. 325) very Ire- 
quent in the English Channel, the North Sea and Skagerack, only 
scarce in the Atlantic. Can hardly be considered iis native on tho 
west coast of Norway, but is found hero in small numbers in most 
months of the year. Numerous in February 1903 (scarce in May 
of the same year, L. 18, IV). Probably comes to us from the more 
southern coasts. 

KhlKONoli^nia Khrb. 

R , alata Brightw. 

Very rare and only scarce. 

Distribution : Widely distributed in the southern and northern 
temperate districts of the Atlantic. (Cf. (’i.evk L. 40, p. 337). 
In the English Channel occasionally frequent in February 1903 
(L. 18, JV). Hardly to be considered native on the west coast of 
Norway, but found in small numbers in nearly all the months of 
the year. Comes to us as a southern oceanic form. Also known 
from Mediterranean, tho Indian and the Pacific Oceati. 

R. mtj'Iiformis Briohtw. 

Only once found: — Skroven Va 1899, in a deep water sample, 
scarce. 

Distrihuiim : Widely distributed from tho warmer distnets of 
the Atlantic right up to Greenland and Spit/bergon. On the west 
coast of Norway most frequent in the summer months. Tho same 
at the Faeroe Islands. Comes to us as a southern oceanic form. 
Also known from the Mediterranean, the Indian Ocean and the 
Pacific Ocean. 

JR. SJirubsoU Cl. 

Only found scarce in two samples: — ^V 4 1899 Malangen 
0—100 m., and ^ 7 , 1900 Balstad, 0—50 m. 

Distribution: Distributed over the temperate Euiopean coasts 
of the Atlantic. Occurs on the west coast of Norway and at the 
Faeroe Islands all the year round, most frequent in the summer 
months. According to Gran (L. 70, p. 173) at Ona (Roinsdalen), 
occasionally, from May to October. It would thus appear to be 
stationary on the west coast of Norway, but not on tho north coast. 
Quite exceptionally found nortliwards right up to Greenland. Also 
known from the Mediterranean, the Indian Ocean and Japan (cf. 
Cleve L. 40, p. 348). 

R, semispina Hens. 

Very rare and only singly. 

Distribution: Occurs as an oceanic form in large numbers in 
the arctic waters and in the boundaries of the arctic and Atlantic 
waters. Not frequent on the coast of the Faeroe Isles, nor on tho 
west coast of Norway, whore it is, nevertheless, found in most 
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months, most frequent in November {18t)8). According to CnifiVE, 
also known from Hudson's Bay, 

R» aetigera Brightw. 

Only once found: — ‘V 4 1899 Malangen, in a deep water 
sample. 

Dwtribuilon : Noritic species, scarcely to be considered native 
to the Norwegian coasts. Known from the coasts of France, Eng- 
land and Scotland, as well as from the Skagerack and the west 
coast of Norway. Gives the impression of being brought to the 
latter from the southern coasts in the autumn, but also occurs in 
the winter and spring months, but always in small numbers. Has 
therefore probably also a (smaller) northeni area of distribution. (Is 
reckoned by Clkvk to be a southern and northeni neritic species). 

Coretliron hyatrtx Hssb. 

Very rare and only scarce. 

Dwtrihutim: (Hornes to us as a southern oceanic fonn. On 
the west coast of Norway also very rare (1898). Rare too near the 
Faeroe Isles. Distributed in the Northern temperate Atlantic up 
to Iceland and East Greenland. 


Chiv^toceroM £urb. 

C. borealis Bail. 

Occurs in numerous samples, but always in small numbers. 

Distrilmtion: Arctic and northern temperate, oceanic form, 
which often occims in vei*y large numbers in arctic waters and in 
the boundaries between these and the Atlantic. On the west coast 
of Norway, 1898, more or less frequent in most months, especially 
in May — July. A similar state of things was found at the Faeroe 
Isles. 

C. denaua (-l. 

Does not seem to be frequent. Is, however, perhaps often 
mistaken for other forms. 

Didrihiiiion : Appears to be a southern form. 

C. deuaua Cl. vnr. rudia Cl. 

The form entered in the tables for 1900 under this name is 
uncertain. Although in side view as well as by its unusually coarse 
and coarsely dentate awns I'ecalling the illustration of Chaetoceros 
horealiB var. rudis in Clrve’s Phytoplankton (L. 27) pi. 1 , f. 5, it 
differs in some other points; neither do I know the shape of the 
terminal awns nor their direction in Cleve’s species. 

It is, at any rate, very improbable that my species is the same 
as 0 . coarctatns I^aud., which CnEVE (L, 40, p. 308) mentions as 
being the right name for the form which he previously called C, 
lorealis var. rudis. 

C, daniouB Cl. 

Very rare and only scarce. Only found in a few samples: 
V 4 1899, Helle, 0—3 m., 1900, HOla, 0—50 m. and the Sal- 

ten Fiord, V 4 1900. 

Distrihution : The northern European coasts of the Atlantic 


and its arms as far as the Baltic. On the west coast of Norway 
it is found most months, but most frequently in the .summer. 

C. criophilua Castb. 

Cfr. E. J 0 ROENSEN L. 92. 

Only once found: “V 4 1899, in the sea off IngO, 

Distribution: Appears to be a decidedly arctic species, which 
often occurs in very large quantities in the arctic waters and in 
their boundary towards the Atlantic. Its distribution is, however, 
not sufficiently known, as it has been confused with the following 
species. 

C. oonvoltttua Castr. 

Cfr. E. J 0 EGEN 8 EN lu 92. 

Frequent during the inflow of diatoms in spring, often rather 
numerous. Otherwise scarce. 

Distrilmtion: Appears to be an arctic and boreal species, 
which often occurs in large quantities in the arctic waters and their 
boundai 7 towards the Atlantic (.Tan Mayen 1897). On the west 
coast of Non\^ay found all the year round, but always in small 
numbers. It may be possible that this species is neritic rather 
than oceanic. Frequent in May 1903 in the English Channel 
(L. 18, IV). 

C« atlanticua Cl. 

Frequent, but only as an exception somewhat numerous, gener- 
ally only scarce. 

Distribution: Arctic and boreal oceanic form, often occurring 
in very large quantities in the arctic waters and their boundary 
towards the Atlantic. (Cfr. E. j 0 RfiKN 8 EN L. 92). On the west 
coast of Norway found in most months, but, as a rule, scarce, 
Cyommon off the FaerOes in spring. 

C. decipiena Ot., 

Frequent during the diatom inflow in spring, otherwise rare 
and scarce. Decidedly more frequent in the samples of 1900 than in 
those of 1899. 

Distribution : Arctic and boreal oceanic form which seems to 
bear the change from tlie arctic to the Atlantic waters particularly 
well. Often occurs in abundance in the boundary waters. On the 
west coast of Norway, rather common, reaching its maximum in 
April (1898). This also the case at the Faeroe Islands. Also 
very abundant on the west coast of Norway in the months July — 
September (1898). 

C. teres Cl. 

Frequent in the samples, but always in small numbers. 

Distribution: Arctic (oceanic?) and boreal form, which only 
as an exception appears to be found more numerous. On the west 
coast of Norway very scarce, though found in most months. Near 
the Faeroe Islands frequent in the months March — June, at other 
times rare. At Ona (cfr. Gkan L. 70, p. 178) from March to 
July, most frequent in April. 

My opinion is that this is an oceanic species rather than a 
neritic one, and is hardly native on our coasts. (Has been repeat- 
edly found with endocysts, therefore, according to Gran, neritic, 
but a form which may often drift far out into the open sea). 



Protistplankton. 


0. contottna SchiJtt. 

Genert^y speaking rare and scarce, only occasionally numerous 
during the diatom inflow in the spring of 1699. 

Distribution : More or less frequent on the northern European 
■coasts of the Atlantic and its arms. On the west coast of Norway 
frequent, often numerous; most likely hero native. 

C. aimilis Cl. 

Very scarce (in three samples) and only singly. 

Distribution: On the west coast of Norway somewhat fre- 
quent, especially at the beginning of the diatom inflow (March 1898). 
Does not occur in all the months of the year here neither. Off 
the Faeroe Islands not rare in the months of Aug.— September 
1902, otherwise only once in March 1901 (cfr. Ostenfkld L. lie, 
p. 578). According to Gkan L. 70, p. 179 on the north oast coast 
of Iceland, scarce. Otherwise found more or loss scarce on the coasts 
of the North Sea and Skagerack. 

According to Gban, this species is neritic (endocy.sts being 
found). My opinion is that it is probably neritic, but not likely to 
prove native with us. 

C. oonatrictua Gban. 

Very rare and scarce, only found twice: 1899, in the sea 

off IngO, 0—800 m.; ‘A 1899, VardO, 0—200 m. 

Distribution : Occurs on the northern coasts of the Atlantic 
on the American side, off Iceland, the Faeroe Islands, Great Bri- 
tain and the coasts of the North Sea. On the west coast of Nor- 
way found in 1898 nearly all the year through, most numerous in I 
April and November. Does not appear to be native on the nor- i 
them coasts of Norway. ! 

I 

C\ laciniosua HchOtt. 

On the whole rather rare and scarce, although occasionally 
more frequent in the month of May 1899. 

Distribution: Northern temperate coast form. On the west 
coast of Norway frequent; occurs during most months, but seldom 
numerous. Rare round the Faeroe Islands. At Ona in Romsdalen 
March— October, reaching its maximum in May. (Cfr. Gkan L. 70, 
p. 178). 

C, brevis SchCtt. 

Cfr, E. j 0 KOENSit:N L. 91, p. 12 and Ostenfelp L. 114, 
p. 295, 

Very rare and scarce, only found in two samples: V 4 1899, 
Helle, 0—3 m.; % 1900, the Folden Fiord I, 0—100 m. 

Distribution : Not sufficiently known, as this species has been 
confused with the foregoing one. Rare on the west coast of Norway, 
and generally found singly; noticed in the months of August, No- 
vember and December. In the English Channel in May 1903, 
scarce. Does not appear to be native on the northern coasts of 
Norway. 

C. Schuttii Oh. 

Very rare and scarce, only found in two samples: L 3 rngen, 

1899, 0— 50 m.; Malangen 1899, 0—800 m. 

Distribution: Southern form, distributed along the coasts of 
the North Sea. Rather rare on the west coast of Norway, (1898: 
August— September, November— December). Often found in the 
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open sea. Round the Faeroe Islands, both in an easternly and west- 
ernly direction, at considerable distance out. in quantities in May 
1903 (L. 18, IV). Seems to come to us as a southern oceanic 
form. 

C. Willei Oran. 

Rare and scarce, only found in a few samples. Most likely 
the same form which is mentioned by Ostenfeed from tlie Faeroe 
Islands (L. 110, p. 573) as an intormediato form between C. 
Schuttii and C. Willei. 

Distribution : Frequent on the west coast of Norway and 
probably native here. Distributed along the coasts of the North 
Sea, and extends farther northwards than the foregoing species. 
Does not, however, appear to be native to the northern coasts of 
Norway. 

C. (liadetna (Eiirb.) Oran. 

Common and in groat quantities during the diatom inflow in 
spring; at other times rare and singly. Often found with end- 
ocysts. 

It is possible tliat there are, in this species, still included spe- 
cifically different forms. 

Distribution: Arctic and boreal coast form. Rare round the 
Faeroe Islands. Found in most months of the year, but as a rule 
not numerous, on the west coast of Norway. Very fre(|uent at Ona, 
in Romsdalen, in March— April, less so in Juno— .July. (Gkan L. 
70, p. 179). 

C. fureeUatua Kail. 

In large quantities during the diatom inflow in the spring of 
1899, Jess abundant in the samples of 1900. May easily be con- 
fused with other species, when its characteristic endocysts are 
wanting. In 1900 they were mostly absent. 

Distribution: Arctic coast form, widely distributed from the 
coasts of Iceland right up to the arctic regions, both on the Ameri- 
can and European side. Wanting on the west coast of Norway 
and round the Faeroe Islands. Frequent in March- April at Ona 
(Gran L. 70, p. 180). 

C. aurvisvtus Cl. 

Very rare and scarce, only found in two of the samples, Hel- 
ligvaer, ‘Vil899, 0—50 ra., and Balstad, 1900, 0—50 m. 

Distribution: Southern coast form from the temperate, Euro- 
pean coasts of the Atlantic, northwards to iSkagerack, the North 
Sea and the west coast of Norway. On the latter coast, frequent 
in nearly every month of 1898, most numerous during the summer. 
Ona: March, July— August, occasionally (Gkan L. 70, p. 179). 

Very seldom noticed as far north as kSpil.zbergen. Not men- 
tioned from the Faeroe Islands. 

C. debt Us Cl. 

Frequent during the diatom inflow in spring, often in large 
quantities; at other times very scarce. 

Distribution: Distributed along the northern European coasts 
of the Atlantic, the North Sea and Skagerack. On the west coast 
of Norway and round the Faeroe Islands voiy frequent, with maxi- 
mum twice a year, in the spring months and in August. Also 
found near Greenland. 
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B. Jergensfu. 


C. sociali & Laud. 

Ill large quantities (luring tlie diatom inflow in spring, Biido- 
cysts very frequent. 

Distrihutmi: Arctic coast form. Occurs in quantities also on 
the west coast of Norway during the diatom inflow in spring. 
Only occasionally round the Faeroe Islands. 


1 b. Pennatfe. 

/. Syuedrew^ 

Thalaf!(»iothrix Cl. et aatN. 

T. longiaalma Cl. et Grun, 

In 1899 rare and scarce, in 1900 not observed. 

Disirilmtimi: Oceanic specie.s, distributed over the northern 
part of the Atlantic from the American to the European side, right 
up to Spitzbergen. On the west coast of Norway in 1898 found 
during most months of the year, but always scarce. Very rare 
round the Faeroe Islands. 


T. nitzschioides Om n. 

(PI. VI, hk. n). 

GjiIUn. in VH. Syn. (L. 88), pi. 43, f. 7—10. 

(In the tables T, Frauenfddii and T, Fr, var. mttschioides)^ 

This species is certainly the same as the one which, in nearly 
all plankton tables, is called 1\ Fraumfeldiu Strangely enough, 
Clevk refers (L. 40, p. 350 .357) to VH. Synopsis pi. 37, f. 11 — 

12 an<tj for „the variety** jaLWiica Gkun., f. 13. The specios which 
corresponds to figures 11 and 12, and which I know from the 
IndUm Ocean, is, however, very different from the one which is so 
frequently seen in the coast plankton in our latitudes. The „variety“ 
javaniea Gbun. does correspond bettor with regard to the closeness 
of the puncta, but, in other respects, differs so much that it can 
hardly be considered to be the same as our common plankton spe- 
cies. On the other hand, it is also in structure so different from 
what is taken to be the main species that it cannot be united with 
it unless, (as perhaps is the case, although I have never seen any 
mention of such) there are a number of intennediate forms. 

But our plankton species, as far as I can see, corre.sponds in 
every respect to Thalamothrix^ nUzschiouks Gbui^, It is true that 
this species does not answer well to the charactoristi(3S of the genus 
Tlialassiothrix, but is yet so different in important points from the 
genus Synedra that I think it should better be refen-ed as a sub- 
genus 7 haloMionema (Gritn.) to Thalassiothrix rather than be re- 
tained in the genus Synedra. 

I have earlier thought, from the description given by De 'loni 
of the structure of those fonns (L. 50, p. 672—673), that all three 
(T. Ft'aumfeldiif T. jaxmiica and T. nitzschiouk^) should be con- 
sidered as one species (cfr. R. Jorgensen L. 91, p. 22), but 
have since not found, after my own experience, any definite reason 
for so doing. 

More or less frequent, especially during the diatom inflow in 
the spring of 1900, but never noticed in such large quantities as in 
more southerly samples. 

Distribution: This species is certainly neritic, but the genuine 
T. Frauenfeldii is probably oceanic. Is widely distributed along 
the coasts of the northern Atlantic and its arms, northwards as far 
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as Greenland. On the west coast of Norway |0ommon, in 
quantities in the spring. 


Fragllfej 


JF* ooemniea Ol. 




Cl. L. 22, p. 22, pi. 4, f. 25 a, b. Gran L. 66, p. 6, pi. 1, 
f. 6-9. 

In large quantities during the diatom inflow, at other times 
absent. Strange to say it appears all at once in large quantities. 

Dislrihution : Arctic coast form. According to Ci.bvb alee 
found in Hudson’s Bay. Is not found so far south as Bergen, on 
the west coast of Norway. At Ona frequent in March— April, 
according to Gran (L. 70, p. 180). 


jF. oylindrtu Qrdn. 

(Plate VI, fig. 9). 

Grwn. L. 83, p. 55, pi. 2, f. IS. Gran L. 65, p. 8, pi. 1, 
f. 4—5. 

Occurs together with the preceding species in large quantities 
in spring. 

Dwtrilnttion: On the coast of North Siberia, Frantz Joseph’s 
Land and Greenland; in quantities in May in Davis Strait (Clevb 
L. 26). Probably a neritic arctic species. Not mentioned, before 
from Norway. In the Barents Sea, 71" 48' n. lat., A®** 88' e. long. 

1900, numerous together with the preceding species. 


F . iatHudica Obvr. 

(PI. TI, flg. 10). 

Gbunow in VH. L. 88, pi. 45, f. 37. 

In some few samples from 1900 during the diatom inflow in 
spring a species was obseived, which I think is identical with 
the one above mentioned. It occurred sparingly, but in rather long 
chains. I have not, however, succeeded in seing it in valvar view. 

Distrihutim: Jan Mayen (1. c.) By Cleve also once observed 
numerous in the North Sea (L. 27, p. 8), together with northern 
neritic species. 


8. Plagiogrammew. 


(ijlyphodeMinie Williamaonii (W. Su .) Obun. 

Hardly a genuine plancton form. Here, as on the west coast 
of Norway, probably brought in by (or torn off from) species of 
fixed algae (sea— weed). 


Q. Tahellariese* 


draminatophora Bhbb. 

G , lalandica Sbbb. and G . ooeanica Ekbb. 

Not genuine plankton forms, only torn off from alg’ae, or car- 
ried on with them. 



Pi*otliitplankton. 


Rlisbdenenui kotz. 

M’ miautttm KOtz., K, turotuitum (Ltkob.) KOtz. aud R. adrlatloum Ktirz. 

Not genuine plankton forms, most likely by accident brought 
along from fixed algae. 

(Strlatella nnipunctata (Lykob.) Aa. 

Very rare and scarce. The Vest Fiord Va 1899, 0—200 m., 
the 'Ogs Fiord II, ‘Va 1899, 0—200 m., and the Skjerstad Fiord 
V, V* 1900, 0-420 m. 

Hardly a genuine plankton form, by chance brought in from 
fixed algae. 

IHstriliution : Widely distributed along the temperate coa.sts 
of the Atlantic. Also mentioned from Finmark, where it, however, 
to judge from the bottom samples, appears to be rare. 

JO. Nitzscbiese. 

Bacillar la eoclaUa Orbo. 

Gkbg. L. 75, p. 80, pi. 1, f. 45. VH. Synopsis (L. 88), pi. 
61, f. 8. 

(Wrongly entered in the tables as B. pantdoxa). 

Not a genuine plankton form. Only very sparsely and quite 
exceptionally noticed in the plankton. Frequent in the bottom 
samples. 

Distribution: The coasts of the Atlantic from Portugal to the 
arctic regions (Sea of Kara). Also mentioned from the Baltic and 
the Antilles. 

KitxMcliiii Ha8b. 

N, seriata Ol. (including No fraudulenta Ol.) 

Only found durin^^ the inflow of diatoms in spring, then almost 
always frequent, and often numerous. 

Distribution: Arctic and boreal species. It seems to be a 
neritic species, which may perhaps be native to our west coast 
where it is found more or less abundantly during most months (of 
1898), often in quantities, most numerous in May — June. Off the 
Faeroe Islands generally very sparsely, but numerous in June 1898. 
Also known from Greenland, Spitsbergen and the Barents Sea 
(S/S Heimdal 1900, -Vs, 71« 48' u., 49« 38' east, sparsely). Cfr. 
Clbvb L. 40, p. 336, where be mentions the species as being 
specially distributed between Scotland, .Iceland and Greenland. Ho 
also (1. c.) mentions that var, fraudulenta is known from the 
Mediterranean. It is therefore probable that there are two species; 
the one, N. fraudulenta Cn. having a southern distribution and 
being probably oceanic, while the other is neritic and arctic. 

N* delicatiasima Ol. 

Ol. L. 27, p. 24, pi. 2, f. 22. 

This species is so small, more particularly so narrow, that it 
must be supposed as a rule to go through the net. In the plank* 
ton material at my disposal it has certainly in the majority of oases 
been retained by the colonies JPhmcyciiSs 


lOii 

Like the preceding, only found during the inflow of 
in spring, then frequent, and in all probability much more so than 
would appear from the tables. 

Distrilnition: Probably, like the preceding species, air 

arctic, neritic species, which, however, seems to thrive in the water 
mixed with the warmer Atlantic. Also, like the preceding spci i( 3 s, 
found off the Faeroe Lslands, Known too from iSpitzbergoii and 
Skagerack where it ocmirs in winter. At Ona (cfr. Oran l^. 70 , 
p. 181) frequent in Juno— July 190 . 

N, hybrida Okun. 

(PI. Vf, fig. 12). 

Cl. and Grun. L. 48, p. 79, pi. 5, f. 95. VH. Synopsis {L. 
88) pi. 60, f. 4—5. 

I have included, under this heading, a number of forms which 
frequently occurred during the inflow of diatoms in the spring of 
1899 and 1900, although generally only in. small numbers. They 
are not in every instance entered in the tables, and arc consider- 
ably more frequent than would appear from them. Seems to be 
a genuine plankton form. 1 have illustrated some of these forms 
(PI. VI, tig. 12). Figure 12 a repre.sents those which are most fre- 
quent, but tlicy are most often less distinctly constricted in the middle, 
often of an even breadth. 

Striae I have only seen on the one illustrated by fig. 12 e (about 
27 on 10 |i) which differs considerably from the ordinary foqu, also 
in the number of puncta on its keel (13 on 10 |a). 

The closely allied species (hf/hridu rar.?) pdlucida Gkun. 
has the puncta on the keel somewhat closer (13 — 14 on 10 |a) but 
in other respects it answers better to the forms which I have ob- 
served. 

Ghunow mentions (1. c.) that there are a number of intermediate 
forms, which it is difficult to define, between A. bilohatu and A. 
hybiida. All my forms have the keel puncta more widely separa- 
ted in the middle; they are often comparatively long and there 
is a decided trace of a central nodule. The keel appears to bo 
very eccentric — 1 have, however, only in a couple of instances 
seen the species in valvar view, cfr. fig. 12 d — so that there 
seems to be a connection with the forms which are related to N. 
dubia W. Sm. 

iSoems to be a genuine plankton form. It is (with us) only 
slightly siliceous and often occurs in pairs, quite rarely also in short 
chains of several links. 

Distribution: Arctic and boreal coast fonn. Known from 
Greenland, Spitzbergeu, the Barents Sea, (S/S Heimdal 1900, 

71^ 48' n., 49” 38 east, in small numbers, the same form as with 
us) and the Kara Sea. Cfr. De Toni (L. 50, p. 518) who men- 
tions it as occurring also on the coasts of Great Britain. 

JV. bilohata W. 8m. 

W. Sm. L. 134, p. 42. pi. 15, f. 113. VH. Synopsis p. 175, 
pi. 60, f. 1. 

Occurs very seldom and only singly. Hardly a true plank- 
ton form. 

Distribution: Widely distributed on the temperate European 
coasts of the Atlantic. 

JY. frigida Obun. 

Cl. and Grun. L. 48, p. 94, pi. 5, f. 101. 

Rather rare and always in small numbers, there is a fonn 
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which corrc.spojids to the illustration mentioned where there is given 
a fi'ont view* of this species. Besides typical forms, others also 
occur which are hardly any broader in the middle. 

1 have not seen this species in valvar view. It seems unlikely 
that iny species should have the characteristic form of valve as 
illustrated by Oksthup, L. 188, pi. 8, f. 99 a— e. 

IHstrihutwyi : Arctic, neritic form, known from Greenland, the 
Barents Sea and the Kara Sea. 

iV. arctica (X. 

(PI. VI, fig. 15). 

Cl. L. 26, p. 21, pi. 1, f. 21, 22. 

Rather fro<iuent, but always in small numbers, there occurs a 
species wdiich it has been difficult to determine with certainty. 
It was noticed both in 1899 and 1900, but only during the 
inflow of diatoms, and is only entered in the tables for 1900, under 
the name of N. recta Hantzsch, wdiich is, however, a wrong one. 
1 thought afterwards that it might perhaps be a straight form of 
the high arctic species N, Imvmima Gkun., but Anally hold to the 
designation N. aretim Cl. 

I have also here observed a number of forms which are more 
like each other than the corresponding ones of N, hijlmda. 

The keel is very eccentric, the puncta very little lengthened 
in width, 7V?-~10 on 10 it, the tw'o in the middle being more widely 
separated and there is a trace of a central nodule. The valve is narrow 
lanceolate, acuminate. 

The coll in side view' is long and narrow, linear, somewhat 
broader in the middle, wdth truncate ends. The connective zone 
longitudinally striated. 

Varies much in length, 60—100 |t, the cell is 7—12 |t broad 
in side view, the valve 4—5 (t broad. 

Strangely enough no strue were to be seen. All the specimens 
I examined wore, however, thin w’alled. 

Seems to be with us a true plankton form. 

Dktrihuimi : On the north oast coast of Siberia (Cape Wan- 
karema) and Davis Strait. Probably an arctic coast form. 

N* Annularis W. Sm. 

(PL VI, fiK. 14). 

W. Sm. L. 184, pi. 13, f. 117. VH. L. 88, p. 177, pi. 62, 
f. 11-14. 

Not a true plankton form. Cfr, the chapter on bottom samples. 

Rare and scarce during the diatom inflow a little form occurred 

(PI. VI, fig. 14, a, b), which answers well to N. angularis 
var. kariana Gktjn. (L. 48, p, 89, pi. 5, f. 100). Length 86 — 
54 ji. 

(Lille Molla, V4 1899; Seivaagen, V4 1900). 

JV. apAthulata Br^b. 

Breb. in W. Sm. L. 184, 1, p. 40, pi. 81, f. 268. VH. Synopsis 
(L. 88), p. 177, pi. 62, f. 7—8. 

Very rare and only singly. 

Not a genuine plankton form. Occasionally found in bottom 
samples. (Cfr. the corresponding chapter). 

N, lanceolata W. Sm. 

W. Sm. L. 134, 1, p. 40, pi, 14, f. 118. VH. Synopsis (L. 88), 
p], 68, f. 1-4. 

Like the preceding species. 


Pi. VI, fig. 13 represents a very small form, which answera 
very well to iV, lanceolata var. pygmma Cl. L. 46, p. 481; L.. 
26, p. 22, pi. 1, f. 19, 20. 

Length 80 |i., breadth 4 {i. The keel puncta are small and 
close together, about 14 on 10 {x, the two middle ones more widely 
separated, with a trace of a central nodule between them. 

This form which occurred V4 1899 Lille Molla can, however, 
hardly belong to JV. lanceolata> on account of the keel puncta being 
so close together and also because of the distinct trace of a cen- 
tral nodule. Cleve mentions this form from Cape Wankarema and 
Davis Strait. 

N, loagisBima (Bhrb.) Balfb 
Rare and occurs only in small numbers. 

N. cloBterium (Ehrb.) W. 8m. 

Of very rare occurrence in the samples. 

It does not seem possible always with certainty to distinguish? 
between this species and N. longissima. 

Hardly a genuine plankton form. 

Distribution: Common temperate coast form, widely distributed 
on the coasts of Europe. 

iV. MitchelUana Gebbnl. 

Greenleae L. 78, p. 107. 

Only noticed a couple of times. 

Not a genuine plankton form. 

ji. Surirellesd. 

Mnrirella Turf. 

S. fastuoaa Ehrb. and S* lata W. 8m. 

are not genuine plankton forms. Cfr. the chapter on bottom samples. 

OampylodisriM Ehrb. 

6\ Tburetii BrRb. and C. angularis Grbo. 

occur frequently in plankton samples and now and then not im 
small numbers, but they must, nevertheless, without doubt be looked 
upon as being accidentally brought in, as they are rather com- 
mon in bottom samples* 

C. Ralfsii W. Sm. is also rather often found in plankton, 
samples. 

12. Cocconeidesd. 

Coeconeia Ehrb. 

C. aontellnm Ebbb., C. pitmata Qreo. and C. coaiatA GBse. 

occur only seldom and singly in plankton samples, and are probably 
accidentally brought in from fixed algae. 

(Refer to bottom samples). 
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13. Acbnantheee. 

Achnantheii up. 

Wrongly entered in the tables as A. tamiatn Grun. 

A. tamiata Gran L* 65, p. 9, pL 1, f. 10?, non Gritn. L. 48, 
p. 22, pi. 1, f. 5. 

In long, very compact chains, which strongly remind one of 
Fragilaria oeeanica and also show a similar comparatively coarse 
striation in side view. 

I have only once succeeded in seeing the valve from above, 
and then it was very evident that the species must be another than 
Grunow’s, the distinct striation being also a proof of this. 

A. toeniata in the various publications on plankton seem to be 
different species, and one of them is probably the same as the one 
I have found. As I have not clearly seen the other valve, 1 will 
not venture to settle the species more definitely. 

The genuine Achnantlies tceniata Grun. is, however, quite 
another species. By the kindness of the Riksmuscum in Stock- 
holm, I have been enabled to examine the original preparations of 
bottom mud from the Kara Sea (cfr. Grunow 1. c.). 1 have also 

had ail opportunity of finding the species in some of the mud 
collected, and in this way I have become convinced that the spe- 
cies really does — as mentioned by Clevk — form long, compact 
chains (PI. Vm, fig. 27). 

Grunow’s illustration, which is very correct, very considerably 
resembles Navietda Vafdwffeni Gran. 

There are, doubtless, here very closely related species, but they 
form probably two, perhaps even throe, quite distinct series. In 
this case, as so often, a remarkably large quantity of species is found 
in the arctic diatom plankton. 

There are cat least here four Achna^Uhes species which must 
bo kept distinct. First we have Grunow’s Achnanthes tceniata^ 
wliich is comparatively thick-walled and strongly siliceous, and can 
therefore, hardly be the same as that which Oestriii' mentions and 
illustrates (Ij. 189, pi. 2, f. 15) his being exceedingly thin-walled. Then 
we have the closely allied species A, (kmiiata var.?) hyjfvrlmca 
Grun. L. 83, p. 50, pi. 1, f. 4, 5, As far as I can see, this is 
the same species as I have illustrated pi. VIIl, f. 28, from 71*^ 
48' n. lat., 49® 38' e. long. lih>b (Barents Sea, »S/S Heimdal, 
a sample kindly given me by Dr. Gran). 

To these must bo added the form which 1 have found in our 
northern coast plankton and Oestrur’s from Greenland. 

Rather rare, but occurs in very long chains, only found during 
the inflow of diatoms in spring. 

l>istribution: A, tceniata is an arctic, neritic species (Green- 
land, Spitzbergen and Kara Wea), which also appears to occur 
occasionally in large numbers in the Baltic Sea. 

14. Naviculese, 

MavienJa Bory. 

N> directa Ralf8. 

A. SCHM. L. 128, pi. 47, f. 1—5. 

Rather frequent during the inflow of diatoms in spring; 
but seldom occurs in any quantity. Is most likely a genuiuo plank- 
ton form. 


Distribution: Widely distributed in various forms on the coasts 
of the Atlantic, right up to the arctic regions. Also on the west 
coast of Norway (spring, 1900). 

N. kariana Orun. 

(PI. VII, fivr. 21). 

Cl. and Grun. L. 48, p. 39, pi. 2, f. 44. 

Under this name, a species is entered in the tables which 
occurred frequently both in 1899 and 1900, but only at the time 
of the inflow of diatoms, and seldom numerous. 

It is very thin walled, and most likely is a genuine plankton 
form. It has the usual two chromatophores, one on each side of 
the connective zone, symmetrically situated. 

This form does not, however, answer well to the principal 
species and the illustration referred to, but very much better to 
N. frigida Grun. Ij. 83, p. 51, pi. I, f. 25, which Clkve (L. 25). 
considers to be a variety of iV. lari ana. 

The form which I have observed is, at any rate, closely allied’ 
to N. kariana. The same form occurred in the sample before 
mentioned from Barents Hoa, S/S lloimdal, 1900, (cfr. under follow- 
ing species) in which the more thick-walled forms answered very 
exactly to N. frigida. Such a form is illustrated in pi. VII, 
fig. 21. 

Distiibutim: N. kariana seems to be an arctic, and boreal 
neritic form, wliicli also occurs in the North Atlantic. It is known 
from Greenland, Jan Mayen and the Kara Sea. The same form, 
which was found in the plankton from the northern coasts, also 
occurred in the spring 1900 on the west coast of Norway. 

I have a few times noticed dedicate chains of a diatom which 
is probably a Navicular and very liktdy the species just mentioned 
(N. frigida). The chains were much twisted. (PI. VII, fig. 21 f ). . 

2V. Vanhtiffeni (iUAN. 

(PI. vri, 22). 

N. septentrionaUs (Jl. L. 40, non Oestk. 

Frequent during the inflow of diatoms in spring, occasionally 
in largo numbers. (Otherwise absent. 

I should think it rather certain that this s])ecies is not a 
genuine Naricula. As I cannot, however, at present find any better 
place for it, I have entered it under its usual name. In the tables, 

I tried at first to distinguish between N. tfrptcntrionalis and N. 
Vanbbffeni, as these are ordinarily understood, hut 1 had to give 
it up later, and this is the case in the tables for 1900. 

At any rate, there is only one species in the plankton under 
considoi’atioii. It is narrow hoatshaped ; but as the connective 
zone is very slightly silic^cous, it does not stand being treated with 
acids (but very well being ignited on cover-g-lass) and it is, there- 
fore, very difficult to get a valvar view of it. 

As Gran (1. c.) numtions two species and under N. septmtrio- 
nalis remarks tliat it may easily bo recognized in side view by 
the plain stauros, it seems to me that the central nodule here sug- 
gests the possibility of a stauros, wliich perhaps docs not exist. 
Gran does not illustrate any central nodule in side view in his 
figures of N. Vanhdffeni (f. 32 h). This nodule is, however, plainly 
to be seen on specimens in my materia), wliich in every respect 
(when seen as chains) answer so remarkably well to N. Vanhdffmi 
that 1 have not the least doubt that they really belong to this 
species. With regard to the spaces between the links of the 
chains, they are, to be sure, most often seen in specimens, preser- 
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vod in formaline, wlion they have not been ig’iiitod on cover-glass; 
but they may be wanting and sometimes bo also very distinct in one 
and the same chain. It appears to me, however, that they become 
smaller and may even disappear altogether during the process of 
igniting. I'hey are, however, also often wanting in specimens pre- 
served in formaline. 

It has not hitherto been possible to see any definite structure. 
<„!lkve, who considers this species to be identical with Ostrup’s 
JS\ septentriomdi!:!, has also mentioned that he has not been able 
to dissolve the structure. 1 have examined numerous specimens, 
.most of them in side view, and have noticed a narrow linear stau- 
roslike marking, which, however, was very indistinct, but 1 have 
not been able to discover anything further. 

Rather fre(iuent during the diatom inflow in the spring, some- 
times numerous; otherwise wanting. 

IMstrihution: Arctic coast form, known from Greenland and 
the Barents Sea (Heimdal 1900, cfr. (iran L. 70, p. 182). Accord- 
ing to Gran (1. c.) N, Vanhoffmi was very frequent in the Siger 
Fiord in Vesteraalen ^V4 1901. Not observed on the west coast of 
Norway. According to Cleve (L. 40, p. 333) also found in the 
Baltic. 

N. pelagica Cl. 

(IM. VI r, fig. 23). 

Cl.. L. 23, p. 11, pi. 1, f. 9. 

W as not so very rare in the plankton 1899. Only found in 
1900 in one of the samples: The vSalten Fiord, V4, 0—330 m. 

I have never succeeded in finding this species in material pre- 
served in alcohol or formaline. 1 only know it from slides, where 
it has been ignited on cover-glass, and have never seen it in valvar 
view. It answers fully to CnEVE’s description and illustration, so 
that there can hardly be room for any doubt as to its being cor- 
rectly determined. 

The peculiar „ hairs are, according to my opinion, fragments 
of the complex connecting zone and probably appear only after 
being ignited on cover-glass (or treated with acids, which, however, 
seems to destroy the colls). Is certainly very closely related to 
N, Vanhoffmi. 

Distrihutim : Arctic species, probably, like the foi’egoing, a 
coast form. Hhhorto only known from Baffin’s Bay, Davis Strait 
and the Barents Sea (S/S Heimdal 1900, r). 

Hlaaronein septentriottalia Gruk. 

(M VII, fig, 24). 

Gkunow \j. 83, p. 53, pi. 1, f. 48. Navicula septmirionalis 
Oehth. L. 139, p. 317, non Cu. L. 40; ncc Cl. 1 j. 48, p. 3, De 
Toni \j. 50, p. 120 , A. Schmiut B. 128, pi. 6, f. 37. 
Htiptmirionalis Olsth. L. 138, p. 489, pi. 8, f. 97. 

This species does not occur in our northern plankton. As be- 
fore mentioned, the species which Clevk several time.s (c. g*. L. 
40) mentioms as Navicula septentrional^ Oestr., is identical with N, 
Vanhbffeni Gran, at any rate, in part. Judging from his remark 
on the contents of the cell {L. 05, p. 9) it would seem that Gran 
also considers a form which is closely related to N. Vaniwffcni to 
be iV. septentrionalis Oestr., as lie describes the contents of the 
cell in both cases as being the same. Stuuroneis sqitentrionalis 
Grun. has, however, quite another inner construction (v. below). 

As mentioned under the foregoing species, T earlier also conside- 


red a form to be Navicula septentrionaUs^ which I afterwards found 
impossible to definitely distinguish from JV. VarOwffmu Prepara- 
tions ignited on cover-glass (not treated with adds) always ans^ver 
well to the description of N. sqytentrionaliSj as the central nodule 
then becomes very distinct, and the spaces between the cells — aa 
before mentioned — generally disappear. 

A careful examination of the ends of the valve — cfr. pi. 
VII, fig. 22 and 24 — will show that there us, however, here a 
question of two very different species, for Oestbup’s illustration never, 
in this respect, coiTcsponds to the appearance of N Vanhdffeni, 
as I have had ample opportunity of seing in numerous preparations 
of the latter. 

It is easily explained that Oestrup’s species might bo confused 
with N. Vanhbffeni, as he although very much in doubt, as he 
has himself observed — i*efci’s the species to the genus Lihellus. 
Soon after lie changes the name of the genus, probably because 
Clevk iii the meanwhile (L. 20) has referred it to Navicula. 
Oestrup neither illustrates nor mentions tlic connecting zone as 
being complex. As, however, the almost simultaneously discovered 
N. Vanhbffeni has a distinct complex connective zone, and w^as 
also found to occur as a pelagic species in long chains, it was very 
easy to confound these two species. 

For the first time 1 was aware that a species exists, which 
answers very precisely to Oesteup’s drawing, by the previously 
mentioned plankton sample from the Barents Sea (S/S Heimdal, 

1900). Gran mentions this sample in his last work (I.i, 70, 
p. 147) and enters both N. Vanhbffeni and N. septentrionalis 
Oestr. from this place. There was, however, in this sample, a 
larger species with the same characteristic chromatophores as in 
N. Vanhbffmi and also with a distinct stauros, which was easily 
seen in water. As far as 1 can see, this must be a new species, 
which I have described below. 

That the species represented on pi. Vll, f. 24, is the same as 
Stauroneis septentrionalis Guun., I see no reason to doubt, the 
more so as they were botli found in the same waters. (Grunow’s 
species was Ibund on the ice on the west of Novaja Somlja). The 
species seems to have a partiality for the neighbourhood of ice. 

As it lias not previously been found as a pelagic species in 
chains, I adjoin the following short description. 

Valve linear, more or less distinctly cimeate towards the ends, 
which are either broad and rounded or almost s([uare. I^ength 
22- 27 |t, width l -SVs !>.. 

There is a distinct central stauros, which does not reach right 
out to the sides of the valve, hounded by two linCvS, ^vhich are 
parallel nearly out to the edge, wliei-c tliey are clearly divergent. 
Between them near the margin are 1 — 2 short, coarse striae, simil- 
arly radiating. The rest of the valve is transversely striated; the 
striai, however, are only seen with difficulty, with the exception of 
those which are more widely separated in the middle. Forms long, 
firm chains where the colls lie vei'y close to each other, also at 
the corners. On being ignited on cover-glass the chains break and 
the ends of the cells become slightly separated from each other. 
(Cfr. pi. VII, f. 24.) 

Contmts of the cell: As far as can be soon from the pre- 
sciwed specimens, from the central protoplasm mass in which the 
nucleus lies extend upper and lower arms (probably 4 in all, 2 
upper on either side and two lower). Whether these unite to form 
the usual chromatophores which are found on the connecting zone 
in the genus Navicula, I have not been able to decide. But the 
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remarkable contents of the cells of N. Vunhoffmi are at any rate 
not found here. 

Aohnanthes hyperhorea Gbun. is a puzzlingly similar species. 
Grunow mentions too that Stauroneis septentrionalis might perhaps be 
the lower valve of an Achnantkes, It appears, however, that he, both 
in this instance and with regard to AchnantJm tamiata, at once 
came to the correct conclusion. 

As before mentioned, Achnanthes hyperhorea was also found 
ill the sample from the Barents Sea, but only in small numbers. 

Judging from my experience, it would seem possible that there 
is yet anotlier species, answering to N, septentrionalis Okstr., to 
be found in the bewildering wealth of species in the arctic, neritic, 
diatom plankton. As, however, the difference between Oestrum’s 
species and Stauroneis septentrmialis seems to be so slight, I have 
thought it best at any rate for tlio present, to consider them to be 
synonymous. 

Stauroneis Grant J6ro. n. »p. 

(PI. VII, fig. 25). 

Forms chains in which the cells touch each other except to- 
wards the ends, where the cell in side view appears to be narrowed 
off uniformly (outlines arched). 

On being ignited on cover-glass, the connection is still further 
severed, so that the cells only touch each other in their middle 
half (more or less). The ends are sharply bent so that the cells 
of the chains in material preserved in alcohol look as if the ends 
were cut off in a straight line by a shai’p knife. 

There is a small central stauros, bounded by two parallel lines. 
No other structure was seen on the valve. 

The connecting zone complex as that of Navirula Vanhoffeni. 
As in the latter species, the connecting complex membranes are 
seen between the ends of the cells. They are, however, as a rule 
rather indistinct. 

The contents of the cell are generally speaking the same as 
in Navicula Vanhoffeni, with which specie.s Stmroneis Grani is 
very nearly related. 

Length 54—57 |i. 

I have not been able to identify this species with any of those 
hitherto known. It may perhaps be the same as that which 
Gran L. 70, p. 147, uicntions from the Barents Sea, 1000, as 
Navicula septentrmialis. It does not, however, appear to be iden- 
tical with the one which ho mentions from Greenland ii. 05, p. 9, 
as the above species is considerably larger. 

Moreover, the only species with which, according to my opinion, 
it would bo possible to unite it, would be Stauroneis pellucida Cn., 
which species is mentioned by Cleve from Cape Wankarema (L. 
45, pi. 35, f. 10). Cleve’s illustration, however, resembles it very 
little; the species is though, according to Okstrup (L. 138, p, 440) 
exceedingly variable. 

Occurred singly in one .sample: Porsangorfjord, -V 4 
0—75 m. 

Distribution: Hitherto otherwise only known from the Barents 
Sea, 71® 48' n. lat., 49® 38' e. long. (S/S Heimdal ’“A 1900). I 
have also seen a short chain from the Kara Sea (the Swedi.sh 
Jenissei expedition, 1875). In this slide, there was also a short 
chain of the species which 1 have entered as Stauroneis septen- 
trimalxB Grun. 


Hchixonema Grevillei Ao. 

Only by accident brought in with higher algae. Common 
among bottom algae on the west coast of Norway. 

Pleuro^iirma W. Sm. 

P. angttlatum (Qukk.) W. 8m. hikI P. Normannl Ralks P. affine (iauN.) 

Not genuine plankton forms, only accidentally brought in. 

The latter species is very frequent in bottom samples. 

Also occur now and then singly in the plankton P. forrnosum 
W. Sm, and P. halticum (Khrb.) W. Sm, 

P, tenerum Joro. n. wp. 

(PI. Vlf, fift. 17). 

P. Stuxberyi Cl. L 48, p. 54. pi. 4, f. 74 (?). 

Under this name, a species is oiitorod in the tables which cer- 
tainly is a gejiuino plankton form, as in some of the samples 
(Hombaken V 2 and Hkjomen 7^ 1891)) it was quite common, and 
occasionally occurred in largo quantities. It was also now and 
then found during the inflow of diatoms in tlio spring, especially 
in 1900, but then always in small mnnbei’s. 

The species corresponds so well, in all important points, with 
P. Stuxbergi Cl. and Grun., that I have been in doubt as to 
whether or not it should bo entered under that name. Finally I 
came to the conclusion that I ought to do so, as will be seen on 
reference to the tal>l(\s lor 1900. 

Thci*c wore, however, chiefly llii’eo things which made me 
provisionally enter it as a separate species. First, because it is 
one of the few species of Pleurosigina which is really planktonic; 
secondly, it is very thin walled and is easily deformed when ignited 
(a fact not inenlioned with n^gard to P, iSfaxbcrgi) and linally, 
Clkvk classihes his species under tJie division Pliofcosigrna (I.. 24, 
p. 41), while I was ('onvinced hy oxainination of preserved material 
that, seen in .side view, it is not l)eiit. 

When ignited on cover-glass, it loses — as already rnonlioned — 
its .shape, and I have often seen s|)ecimens which, after being 
treated in this way, give the im[n’C8sion of being a Rhoieo- 
sigma. 

Distribution of P. Staxbergii : Grc(?nland, Frantz Joseph’s Land, 
Kara Sea. Probably an arctic ('oast form. 

P. delieatulum W. Sm. 

(IM. YU, fig 18). 

Very like P. karuniam Grun. L. 48, p. 50, pi. :l, f. 09, 
which is referred as a variety to P, (IvliraiaJum W. Sm. by Giiu- 
Now u ith some doubt, and to elungahnn W. Sm. by Cleve. It 
is also very like P. fallax (Gri n.) Perao., which is considered a 
variety of P. ehugatam both by (h.EVE and Grunow. These forms, 
however, all differ tVom the one observed by me by tlie transverse 
.stria* being closer than the oblique ones, wliih* the contrary is 
rather the enue in my form. 

V^ery rare: Vi 1899 FoLstad, 0 — 3 m. Very closely allied 
forms also occur, but always very sparsely (and only during the 
diatom inflow). 
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P. tenuissimum W. 8m. vnr, hyperborea Grun. 

(PI. vn, %. 19). 

Ghun. 1.. 48, p, 58, pi. 4., f. 77. 

Answens well to Guunow’s illustration and description, but is 
also very like P. Spenceri W. »Sm, rar, horealis Gritn. 1. c. p. 60, 
pi. 4, f. 79. 

Very scarce and rare: Lille Molla, V 4 1899, near the surface; 
FOlstad V 4 1899, G— 3 in. 

Distninitlm: 'Phe Kara 8ea. 

P. fasciola (Khrb.) W. Sm. and P. ttnuirostrc GRirs. 

Loth these species, the latter of which is considered to be a 
form of the former both by ("ueve and others, occur occasionally 
durin^^ the spring diatom inflow, but always very sparsely. It is 
doubtful if these species really are plankton forms. P. tenuirostre 
seems to be the more frequent. 

Strange to say, 1 once saw oblique striie very close to each 
other (but only in one direction), closer than the transverse strhe, 
about 27 on 10 |i. The transverse striae were only discernible near 
the I'aphe, about 20 on lO |i.. J^ongitudinal lines were only to be 
seen at the ends, somewhat wavy (PL VII, f. 20). 

Generally speaking, striae were not seen in the specimens 
(which were thin walled), so that 1 cannot decide whether the 
difference mentioned between P. fasciola and P. tmuirostris holds 
good with us or not. At any rate, the shape of the latter species 
is very chai'actoiistic. 

JJistrlhuthn : P. fasciola is widely distributed on the European 
■coasts. P. femdrosins is an arctic form, known from Greenland 
iiiid the Kara Sea. 

P. naviculaceum IIrRb. 

Not a genuine plankton form. Refer to bottom samples. 

RhoicoMlg:ina areticum Cl. 

Rare and scarce. Hardly a genuine plankton form. Seems to 
he a frequent bottom form on the west coast of Norway,, and pro- 
bably also on the north coast. Refer to bottom samples. 

Anricala complexa (Greg.) 1)e T. 

Only once found, singly: Rornbaken V-' 1899, 0—40 m. 

Distrihution: The coasts of Groat Britain. Rare on the west 
ooast of Norway. Also mentioned from Barbadoes. 


IZ. Z^ex*±d-±XL±aa-es. 

j. Prorocentraceae Stkin. 

Froroeentram micana Ehrb. 

Only once found, very sc^ircc: Henningsvaer, 1899, 0 — 
180 m. On account of its small size it goe.s through the not. 

Dwtribution : Probably a coast form from the temperate 
European coasts of the Atlantic and its arms. Known from the 


North Sea, (from the English Channel, not rare, May 1903 L. 18, 
IV), Skagerack, the Baltic and the west coast of Norway, here 
rather scarce. Probably brought to us from southern coasts. 


Illnophyiiiifii £hrb. 

X>. acuta EnRB., Jorg. 

JoBG. li. 91, p. 28, pi. I, f. 2. 

Rather common in the samples, but always rather scarce. 

Distribution: Seems to be a northern, but not an arctic, form, 
which is frequent both in the open sea and on the coasts. Known 
from the waters between Norway, Scotland, Iceland and Greenland 
as well as from the North Sea, Skagerack and the Baltic. It 
appears to bo stationary on the w est coast of Norway and near the 
Faeroe Islands and Iceland, probably also on the northern coasts 
of Noiway, wdiere it has been found at several places by Gran 
in the summer and autunm montlis. ((''Ir. Gran L. 67). 

D, norvegica Clap, et Lachm., Jorg. 

Jgrg. L. 91, p. 29, pi. 1, f. 3—6. 

Occurs in many of the samples, but ahvays in small numbers. 

Disirihutmi: Not sufliciently knowui. The species, how^ever, 
appears mostly to have the same distribution as D, acuta. Seems 
to be a northern form. Known from the North Sea (from The 
English Channel, r May 1903), Skagerack and Cattegat, Scotland, 
Jan Mayen and the w^est coast of Norw^ay, w'here it is found, but 
only sparsely, during nearly all the months of the year. 

D, acuminata Clap, et Lachm., Joho. 

Jorg. L. 91, ]). 30, pi. I, f. 7—9. D. Vauhbffhni Ostknf. 

V^ery rare and scarce. 

Distribution : Not sufliciently known. Seems to be a northern 
form, but scarcely native wdth us. Rather frequent on the west 
coast of Norw^ay in the summer and autumn (of 1898), but gener- 
ally scarce. Also knowm from Greenland, Iceland, the Faeroe Is- 
lands (veiy rare) and the Baltic Sea (Levander). 

Perhaps it comes to our w^est coast from Iceland. 

D, rotundata Clap, et Lachm. 

D, Micliarlis auct p. p. 

Rare and scarce. Found in small numbers by Gran (L. 67) 
at several places on the nortiicrn coast of Norw’ay in the months 
of .luly— October 1898 —99. 

Distribution: Seems to be a northern, oceanic form. Known 
from the North Sea (southwards to the English Channel, r in Fe- 
bruary and May 1903), Skagerack and also mentioned from the 
Baltic, On the west coast of Norw'ay in the months of April — De- 
cember 1898, always in small numbers. 

Z). homunculus Stein. 

Stein L. 135, pL 21, f. 1—8. 

Only found in one of the samples (two individuals). HelligA^aer 
*V, 1899, 0—50 m. 

Distribution: Widely distributed in the w’anner parts of the 
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temperate Atlantic, and only occasionally and exceptionally carried 
as far north as I jofoten. 

Does not occur on the west coast of Norway. 

PodolampaM palmipes Htkin. 

Very rare and only sing’ly: The Vest Fiord I, 1899 
0 — 50 in. and 0 — 180 m.), TranOdybet 1900, 0 — 600 m. and 
The Folden Fiord V4 1900, 0 — 530 m. With us a form which is 
only accidentally and exceptionally brou^^ht in from the south. 

Distribution: Oceanic form, widely distributed in the tropical 
and temperate parts of the Atlantic, northwards in the summer 
(cfr. CiiKVE L. 40, p. 270) right up to near Iceland. On the west 
coast ot Norway very rare and only singly. Seems to bo cosmo- 
politan in all the warmer seas, as it is also mentioned from the 
Mediterranean, the Red Sea, the Indian Ocean and the Pacific 
Ocean. 

Oxytoxiuii diploconus 8t£in. 

Only one specimen found (therefore determination not fully 
reliable): The Skjerstad Fiord V, 7^ 1900, 0—420 m. 

Like the foregoing, an accidental southern form. 

Distribution: Southern oceanic form, from the warmer parts 
of the temperate Atlantic. On the west coast of Norway also only 
once found in 1898. 

Pyrophaens horologium Stein. 

Rare and scarce; found, however, in several samples. Seems 
to be entirely absent during the spring diatom inflow; then it was 
only found in one deepwater sample from one of the fiords: The 
Folden Fiord 7+ 1900, 500-400 m. 

Distribution: Southern form, according to Cleve, properly a 
tropical oceanic form. Probably has a wide distribution in the 
'warmer temperate waters of the Atlantic. As it is easily over- 
looked, its distribution is hardly yet quite sufficiently known. 

Its comparative frequency on the coasts of Norway might sug- 
gest either that it is able to thrive well in the coast w'aters at 
our latitudes, or that there are tw'o ditterent species of wiiich the 
one is a tropical oceanic one not occurring with us. 

€4onyttalax spinifera (Dik.s.) Clap, et Lachm. 

Very rare and scarce, only found in some few of the samples: 
The Ogs Fiord, 1899, 0- 90 m., in the sea off Senjen *7^ 
1899, 0—80 m., HOla 1900, 0—50 m.; Balstad I, 1900, 
0—50 m. ; The Skjerstad Fiord XII, 0—500 m. 

Distribution: Is considered by Cleve to be a neritic species. 

There seems to be, judging from Cleve’s accounts (L. 40, 
p. 249), two different species, a boreal or arctic species and a more 
southerly one, which is probably oceanic. Its occurrence on our 
northern coasts also suggests that our species is oceanic. 

Gran (L. 67) mentions Gonyaulax spinifera as occurring in 
small numbers in the Eids Fiord (Nordland) in the months of 
July— Sept/Cmber 1898—99. 

Two species occur also on the west coast of Norway (cfr. E. 


JoRUENSEN L. 91, p. 34). The lesser of these is also found in the 
Baltic. 

« 

Proioceratlam reticnlatum (Clap, ft Lauhm.) Bctschli. 

Very rare and generally in small numbers. As it is, how ever, 
so small that it is not i*etained by the net, it is probably found 
more fretiuently than appears. 

Was found in 1900 principally in deep w ater samples. 

Distribution : Not sufficiently known. Is considered by Cleve 
(L. 40, p. 277) to be a neritic northern oj* arctic form. It is found 
most frequently on the American side. On the west coast of Nor- 
way in 1898, generally very scarce. 

l>iplopNaliM lenticula BKiuiii. 

Rather frequent, especially in tolerably deep water, often rather 
numerous. 8eeins to be altogether absent during the spring diatom 
inflow'. Guan (L. 67) found it at several places on the northern 
coast of Norw'ay in the months of .Inly —October 1898—99, but 
generally in very small numbers. 

Distribution: According to (hiEVE, a southern oceanic species, 
widely distributed in the warmer parts of the temperate Atlantic. 
Also knowm from the North 8ea (from The Knglish ('hannel. Feb. and 
May 1903) and the Cattegat. Rather fre(|uent on the west coast 
of Norway (1898). 

Pc^ridiftiuin Ehku. 

P. depresaum Bail. 

Very frequent, off on in quantities. Mucli scarcer during the 
spring diatom inflow. Gkan found it at Hodh and in the Phds 
Fiord in the months of July— October 1898— 99 frequently. 

Dislrihution : 8eems to be an arctic and boreal neritic species, 
which is stationary both on the north and w'est coast of Norway. 
Widely distributed in the colder part of the northern Atlantic, 
chiefly on the coasts, from the American side, to Greeidand, Ice- 
land, (Faeroe Islands, the North Sea), Norw’ay and right up to 
Spitz-bergen and Nova^ja Semlja. 

P. oceanicum VanhOf, 

Surely a good species. 

Was not so rare in 1899, but always in small numbers. Not 
noticed in 1900. Absent during the spring diatom inflow. 

Distribution : Southern oceanic species w’hich, according to 
Cleve is widely distributed in the warmer part of the temperate 
Atlantic, and penetrates northwards right up to Greenland. Very 
rare and scarce round the Faeroe Islands and on the w^ost coast 
of Norw'ay. Also know'ii from the Red Sea and the Indian Ocean. 

P. divergetiH Euum. 

P. Umticulare (PjHub.) Jorb. L. 91, p. 37. 

As this species is now' in most works on plankton mentioned 
under tlie name of P. divmjms P^hrb., I have, at any ]*atc pro- 
visionally, found that I ought to use this name instead of the more 
explicit one, P. Unticulan^ I hope in a later w'ork to be able to 
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no 

;:ive a more detailed description of the species of PeridincBa which oc- | 
cur on the coasts of Norway, but as this work is, as yet, only in its 
bo^^dnning, I have tried as far as possible to use the accepted names, 
even if 1 do not always agree with them. 

Common, often in quantities, except during the spring diatom 
inflow, when it is rather rare and scarce. Gkan found it at several 
places on the northern coasts of Norway in the months of July — 
October 1898—00. 

IHstrihutim : According to Cleve, this is a southern, oceanic 
form, widely distributed in the warmer part of the temperate At- 
lantic, northwards to Iceland, Scotland, the North Sea, Skagerack, 
Cattegat, the west coast of Norway and (sometimes) right up to 
Spitzbergen. 

It is stationary on the whole of the coast of Norway, and 
especially on the west coast frequent in the summer and autumn. 

P. conicum (Gran) Ostenp. et 8 chm. 

OsTKNF. et 8chm. L. 117, p. 174. Gran L. 70, p. 189, f. 14. 
P, (livergnis var, conim Gran L. 67, p. 47. P. lenticulare v. 
MichacliR (Ehrb.) Jokg. L. 91, p. 37. 

Undoubtedly a good species. 

Occurs in rather a largo number of the samples, but quite 
exceptionally in any quantity. Gran found it in the Kids Fiord 
(Nordland) in rather small numbers in the months of July — August 
and October 1898 — 99. 

Distrilnitmi: Gran (L. 70, p. 190) considers it to be a tem- 
perate Atlantic oceanic form, which also seems to agree to my 
material. On the west coast of Norway it is found all the year 
round, but generally only in small numbers. Found in the English 
Channel (February and May 1903), off Scotland, in the North Sea, 
the Skagerack and Cattegat and the Baltic, as well ott‘ Beeren 
Eiland (very sparsely), 

P, pentAgonnm Grak. 

CtBAN L. 70, p. 191, f. 15. 

-V I know this form very well from the west coast of Norway, 
where it occasionally is abundant, but I have been in some doubt 
as to whether it should be looked upon as a young, undeveloped 
form or a special species. 

Occurs rarely and in small numbers, but is po.ssibly overlooked. 

Distribution: Not sufficiently known. Oban is probably right 
in considering it to be a northern form. In 1898, it was occasion- 
ally abundant on the west coast of Norway. 

P, pallidum Ostjcnf. 

OSTENF. L. Ill, p. CO; L. lie, p. 581, 682, f. 130, 131. 

P. pellupidinn (Bekoh) .Iobo. L. 91, p. 38. Gkan L. 70, p. 186. 

I agree with Ostenpeld in considering this species to be dif- 
ferent from the following one but not with respect to the use of 
the name P. peUncidum (Bekoh). As it is, however, excellently 
described by Ostenfei-o (1. c.), it will be most practicable for the 
present to use the names ho does. 

Rather frequent, but generally in small numbers. Found by 
Gkan at many places on the northern coast of Norway in the 
months of July— October 1898—99, but only in small numbers. 

Distribution: Arctic and boreal (properly neritic?) species, 
known from the North Sea (from The English Channel, frequent 
in May 1903), Skagerack and Cattegat, the west coast of Norway, 


Scotland, the Faeroe Islands, Iceland, Greenland, .Jan Mayen and 
Spitzbergen. Stationary on the west coast of Norway, especially 
numerous in the summer months. 

P. pellucidum Ostenp. 

Ostenp. L. 116, p. 58, f. 129. 

There are several species which are more or less allied, which, 
may easily be confused with this form. Besides, on account of its 
minuteness, it easily passes through the net, and is therefore not 
specially tabulated. 

It was, however, only occasionally found in the samples. 

Distribution: Seems to be an arctic and northern temperate 
(boreal) species, which is by Ostenpelp considered to be neritic. 
According to Cleve L. 40, p. 268, it has been found at many 
places on the American side up to Greenland and Spitzbergen. 
Occurs also on the west coast of Norway (in April and May 1901). 

P. pedunculatum Schutt. 

(PI. VIII, fig. 29). 

Shape: In dorsal view the upper half is broadly conical, with 
a rather long cylindrical apical tube. The lower half is broadly 
conical, the outlines showing a shallow sinus on each side and at 
the lowest part. In side view the upper half is still conical, the 
outlines of the lower being rounded, and then evenly narrowed, 
most clearly on the posterior side, towardKS a broad, rounded lower 
part. The dorsal half is larger and more prominent than the ven- 
tral. The excurrent basal spines are somewhat nearer the ven- 
tral side. 

Girdle: The girdle in side view is almost in right angle to 
the longitudinal axis. On the ventral side the left end lies lower 
than the right, about as much as a piece equal to the height of the 
girdle. Deflnite radial rays (thickenings). 

Basal spines: The basal spines are directed somewhat for- 
wardly (towards the ventral side), especially the left one. Both 
broadly alated, the ventral wing being all at once broader towards 
the base, so that its contour turns almost at right angles to the' 
direction of the spine (as is the case in Podolampas palmipes). In 
this way, in certain positions, the species appears to have a short, 
broad winged „foot’‘ between the two others. 

Contents of cell: The same in colour as in P. pallidum, 

Diniemions: Width 47 |jl, height 51 Basal spines 17 ji 
prominent. 

As yet, I have only seen few specimens of this species. Nei- 
ther am 1 sure that it is identical to Schutt’s, so that I have 
given a description, which, however, should only be taken as a 
preliminary one. 

The peculiar suddenly broadened wings at the base of the ven- 
tral side of the basal spines are only seen with difficulty, but the 
one which belongs to the left spine is easily seen when the spe- 
cies lies on its ventral side with the apical tube down (and the 
spines up). As far as I have been able to see tliis wing on the 
left spine is directed out towards the right, on the right one, on 
the contrary, but little to the left, almost forwardly (vontrally). 

The long apical tube has a very characteristic form in Schutt’s 
figure. This form is also found in my specimens, but is due to- 
seams, not to the actual contour. 

It may be a question as to whether ray specimens belong to 
P. tristyhm Stein, a species which I do not know, but which, at 
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^ny rate, cannot be identical to P. pellucidum bEKCH, as montio- 
nod by Hih'scHLi (L. 19). P. trktybm v. ovata Schrod. is un- 
doubtedly another species. 

Very rare and very scai’ce; occurred together with oceanic and 
southern forms in TranOdybet ^7* 1^00, 0 — 600 m. The same form 
is very rare on the west coast of Norway: The By Fiord of Ber- 
gen ’7i 1901, 0-400 m.; The Oster Fiord, 7» 1901, 25—50 m., 
100—200 m. I have also seen it from the Stor Fiord in Send- 
more (S/S Michael Sars 1900, st. 8, 100—30 m.). 

P. pedunmdatmn is, according to Cleve, a southern tempe- 
rate, oceanic species, distributed in the Atlantic from rather far 
south northwards to the neighbourhood of Iceland (rarely). 

P. Steinii Jorg. 

JoBG. L. 91, p. 38. P. Michaelis 8tein L. 135, p. 9, f. 9 — 
14, non Ehkb. Cl. b. 40, p. 263. 

Occurs in quite a large number of the samples, but always 
sparsely. The species seems to be absent during the spring diatom 
inflow. According to Gkan (1^. 67) in small numbers in the Eids 
Fiord and Ofoten in the months duly— August 1899. 

In the tables it is reckoned together with another smaller form, 
which is probably speciiically diflerent from the genuine P. Steinii, 
and seems to have a more northern distribution. 

Southern oceanic foi*m, which, according to 
Clbvk, is widely distributed in the warmer (eastern) part of the 
temperate Atlantic, northwards to rireonland, Iceland and towards 
Spitzbergen. Very scarce round the Faeroe Islands. Also rare on 
the west coast of Norway, where there occurs (at least) two ditte- 
rent species. 

P. ovatum (Poucu ) Hchutt. 

Frequent, often numerous. Found by Gran on tlie northern 
coasts of Norway, rather numei’ous at several phwics in the months 
of July— September 1898—99. 

JHstrihiition : Seems to be an arctic and northern toinpcrate 
(boreal), chiefly ncritic (?) species, which is known from the coasts 
of Western Europe, the North Sea, Skagerack, Cattegat, the Baltic, 
the west coast of Norway, the Faeroe Islands, Iceland, Greenland 
and Spitzborgen. Stationary on the coasts of Norway, being es- 
pecially common on the west coast in the months of April and May. 

Ceratinm Schhank. 

As most of the easily recognized foi'ins of C. tripjos are now, 
by almost all plankto?i investigators, mentioned as distinct species, 
I have thought it best to do so too, as far as possible. I am, how- 
ever, inclined to think that by so doing wo get a basis which is 
rather uncertain. On the other hand, it seems that one really goes 
too far when one considers all „forms“ of Ceratmm tripos (c. g. 
balticuin and raacrocoros) as one species. As, however, the so-cal- 
led species are very difficult to characterize well (naturally), the 
result . will bo that there will be numerous species, and one gets 
into a hopeless chaos, as wo have already seen in the case of oiio 
author. According to my opinion, therefore, the only practical so- 
lution will be to set up as few „species‘‘ as possible, but to clas- 
sify the divergent forms as „ varieties It will, I think, for the 
sake of clearness, also be necessary to arrange the varieties in 
groups, as more new forms' are appearing. 


C. tripos (O. F. Mi ll.) Nitzsch. 

C. t. a baltimni Schftt. 

Common and generally in large quantities; during the spi’ing 
diatom inflow, however, very much scarcer than at other times. 
Found by Gban at several places on the north coast in the months 
of July — October 1898—99, usually numerous. 

Distribution: According to Cleve, widely distributed in the 
warmer part of the temperate Atlantic, from whence it extends 
northwards. Very frequent on the coasts of the North Sea, 8kag(‘- 
rack and Norway; as an exception, as far north as Spitzbergen. 
8tationary on the coasts of Norway. 

The form which is found in the Baltic is, according to Osten- 
FELD, li. 116, p. 583, 584, f. 1.32, 133, 134, somewhat different 
to the North- Atlantic one. 

C. huvephalum (Cl.) Ci,. 

Cl. \j, 40, p. 211. C. tripoa var bucrphulus Cl. !>. 4(>, p. 302. 
f. 5. C, t, ((Tcuatum (Gorim.) JoiiO. 1^. 91, p. 44, pi. 2, f. 11, 
non 0. urcuatum (4o(;bk. L. 63, p. 25, pi. 2, f. 42. 

Seems to be a well cliaracterized and little varying form, which 
without (liffleulty can be considered as a separate species. Occurs 
together with the preceding, and almost exactly corresponds to it 
in frc(iuency. 

Distribution : In all important respects, like the preceding 
species; but appears to be more westerly. Seems to be absent 
lound the Faeroe Islands, and is much les.s fi*equent oa the west 
coast of Norway than the piaa'eding species. 

C. hiicvphalnm ((’l.) Cl. var* heteroeampta jruio. 

6\ tripos z arcuaturn forma hetarocnmpfti Jumi. L. 91, j). 44, 
pi. 2, f. 12. C\ tripos var, arieiinumV.L, L. 36, p. 13, pi. 7,1. 3. 

Not noticed in the samples from 1899; in several samples from 
1900 and occasionally rather innnoi’ous. 

Distribution: Southern oceanic species, according to Cleve 
(L. 40, p. 209) widely distributed in the waianer part of the 
Atlantic and also known from the Indian Ocean. Frequent on the 
west coast of Norway in 1898 in the months of Septoinber - De- 
cember; singly in February. 

C. macroceros (Eiirr.) Cl. 

Frequent and numei’ous (less so during the s[)ring diatom inflow), 
but much scarcer than the two foregoing species. Found on the 
northern coast together with them during the summer and autumn 
1898 — 99 by Gran. 

Distrihntion : In the Atlantic, in all important respects like 
C. bucephalum. Has not been found either round the Faeroe Is- 
lands. All the year through on the west coast of Norway, but 
much less frequent tlian C. tripos (maximum in summer). Occasion- 
ally noticed at Spitzbergen (in the warmer \N’aters). Also known 
from the Indian Ocean. 

C. intermedium (.Hhio.) 

(A macroceros forma intiTnutdia A imcj, L. 91, p. 42, pi. 1, f. lo. 
G. tripos var. scotica Ostenf. L. HI, p. 57. non S(!HCtt. C. hor- 
ridum Gran \u 70, p. 194, non G. tripos var, horrida Cl. L. 4(5, 
p. 302, f. 4. 
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There is already a considerable accumulation of names (and 
cnrrcspondiii}: confusion?) in connection with this form, which will 
bo difliciilt to keep separate from the foregoing*, as it, as mentioned 
in a previous paper (.Joboensen L, 91, p. 42), varies consider- 
ably. 

1 cannot help discussing here once more, whether the names 
above mentioned arc justifiable, as the last change of name will 
easily give rise to a state of clironic confusion. 

I believe everyone except perhaps Ostenfeui), agrees that 
Sckutt’s name ought not to be used. Even if the illustration re- 
ferred to by OsTENFELi) 1)6 taken as the principal figure (Sohutt 
Ij. 130, p. 70, f. 35, IV), it must not bo overlooked that Schutt 
has in the same work at another place (p. 28, f. 20, IV c) illu- 
strated the foregoing species as r. scotlm. It was this circumstance 
which made me decide to keep ray own name instead of the one 
already publislied by Ostenfeld, 

Also Cleve (L. 40, p. 301) and Hruno Schhodeh (L. 129, 
p. 16) look upon Schijtt’s var. scotica as I do. 

^rhere must either be a printer’s mistake iu one or other of 
BchOtt’s two illustrations, or the name scotica must bo used in 
reference to a large series of forms. 

In L. 112, p. 56, OsTENFELu enters Cerat, tripos v. horrida 
Cl. as a form under C. t, ^scotica Schott". He remarks that 
its straight (not curved) ai)ical horn brings it close to this variety, 
and that the presence or absence of spines is a very varying and 
unreHabTe character. 

With this latter remark, I agree entirely (cfr. L. 91, p. 42 
under C. t, m. /. intermedia), .fudging from my experience, it seems ! 
that var, horrida Cl, can hardly be kept distinct as a variety, and 
it will be seen (L. 40, p. 227) that Cleve too has come to the 
same conclusion. Hut Ostenfeld \s reference to the straight apical 
horn, must arise from some mistake (which I confess I find it 
difficult to explain), as Cleve’s figure (L. 4G, f. 4) clearly shows 
the curved horn which is typical for C. longipcs Bail. C, t v, 
tergestina Schott, cfr. under C, lorujipes). 

All the forms illustrated by Ostenfeld, L. 116, p. 585, f. 
136 — 139, belong to iny C. intermedium, as was my earlier inter- 
pretation of this form as a variety (1. c. where the forms are of 
ociual value to the varieties in this paper, and the varieties equal 
to the species here), C. intermedium in the tables is also taken 
in this meaning, and includes all Ostenfeld’s forms. 

Strange enough, the same mistake is also repeated by Gran 
(L. 70, p. 195) matters being brought to a head by the use of 
the name C. horridum for the whole series of forms. 

Cleve (L. 40, p. 225), on the contrary, enters var, horrida 
under C, t. var. longipes Bail. 

Is the series in question to be considered as one species — 
which, as mentioned above, will perhaps not be realisable — I 
cannot see but that the name C. intermedium must be resumed. 

Cleve (L. 40, p. 225) evidently considers the forms in ques- 
tion to belong under C. macroceros (in agreement with my previous 
opinion). 

On the whole, very frequent, almost precisely corresponding 
in frequency to C, ma(roceros, though sometimes a little scarcer. 
Very scarce during the spring diatom inflow, altogether absent 
in 1899. 

Distribution: Appears in all important respects to be the 
same as that of C, macroceros. In tlie Norwegian Ocean, however, 


not noticed (by me, at any rate) so far north. Frequent on the 
west coast of Norw^ay. 

C. longipes (Bail.) Cl. 

C. tripos V, tergestina SchOtt. Iricl C\ tripos v, horrida 
non C. horridum Gran. 

As mentioned in an earlier work (L. 91, p. 43) Bailey’s 
Peridinium longipes seems to answer best to Cleve’s C. tripos v, 
horrida. This variety is quite typical in the Arctic Sea, but at 
lower latitudes appears to pass entirely into C, tripos v, tergestina,. 
From this circumstance, I cannot either see any reason why Bai- 
ley’s name for the whole series of forms should not be used as 
in fact it now is by almost all authors on plankton. 

This form also varies so much that it will be difficult to limit 
it. Cleve still enters it in L. 40, p. 225 as C. t, var. longipes. 

Very frequent, often in large numbers, more frequent than 
C, macroceros and intermedium, about the same as C. tripos; in 
February— March and during the diatom inflow more frequent than 
the latter species. Also found by Gran, rather numerous, in the 
months of July — October 1898 — 09 at several places on the north 
coast. 

Distribution: Northern temperate form, which is especially 
found in the coldest part of the northern Atlantic and in the con- 
fines towards the arctic waters, as well as in the north eastern 
arms, the North Sea (frequent in the English Channel in Feb. 
1903, less so in May), Skagerack, Cattegat and the Baltic. Fre* 
quent between Greenland, Iceland, the Faeroe Islands, Scotland 
and the coast of Norway to Spitzbergon (cfr. Cl. L. 40, p. 225) 
and Jan Mayen. In these northern waters the form horrida Cl. 
appears to be most frequent. Common on the west coast of Nor- 
way, especially in the spring months after the diatom inflow (April- 

June 1898). 

C, arcticiim (Khub.) Cl, 

Very rare, only found in two samples: 

StrOmraen II, (Henningsvier) 1899, 0—30 m., r; Sea off 
Host (Vesteraalen) ’“'Va 1899, 4*- 

Distribution: Arctic species, ueritic and oceanic, especially 
frequent at Spitzbergon and Greenland and in the boundaries be- 
tween the arctic and Atlantic waters (cfr. Gran L. 70, p. 50—52 
and L. 09, p. 10). 

Occurs in the sea between Norway and .Jan Mayen, but only 
occasionally comes near the coast, mostly in deep water. Accord- 
ing to L. 18, IV singly in the North Sea and off Scotland, May 
1903. Absent round the Faeroe Islands. It is also wanting on 
the west coast of Norway (only on one occasion observed off the* 
north western coast, as far down as the SOnd Fiord. 

O. ffirea (Ehbb.) Duj. 

Very frequent, usually rather numerous (the frequency varies- 
considerably from r to c), much scarcer duriug the spring diatom 
inflow. Pound frequently at several places on the north coast in. 
the months of July— October 1898—99 by Gran. 

Distribution: Temperate oceanic form, extending from the 
warmer part of the Atlantic, the North Sea, Skagerack, Cattegat,. 
the Baltic, the west coast of Norway, Scotland, Iceland to the* 
most northern part, (not in the arctic waters). Common on the^ 
west coast of Norway, often in quantities in late autumn. Rather 
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scarce off the Faeroe Islands. Also known from the Pacific Ocean, 
the Indian Ocean and the Red Sea. 

C. Uneatum (£hrb.) Cl. 

ts undoubtedly a good species. 

Rare and scarce, almost entirely absent during the diatom in- 
flow in the spring. 

Distrilmtion: Oceanic form, principally distributed in the war- 
mer part of the temperate Atlantic, northwards (in the autumn, ac- 
cording to Cleve) to Iceland and Greenland. V^ery rare round 
the Faeroe Islands. Often rather frequent on the we.st coast of 
Norway. Also known from the Red Sea and the Indian Ocean. 
In the north eastern vXtlantic found as far as the sea between 
TromsO and Jan Mayen (Joiioknhen \ j . 92, p. 30, rr). 

C. fnsns (Ehrb.) l)u.r. 

Very frequent and often in quantities, only loss numerous dur- 
ing the spring diatom inflow. Found by Gran frequently at several 
places on the north coast in tlie months of July— October 1898—99. 

Distribution : Temperate, oceanic form, widely distributed from 
the southern part of the temperate Atlantic to the North 8ea, 
(rather frequent in the English Ohannel in the months of Febru- 
ary and May 1903) Skagcrack, Cattegat, the Raltic, the west coast 
of Norway, Scotland, the Faeroe Islands, Iceland and right up to 
Bkreu Eiland and Spitzbergeu (1900). Rather common round the 
Faeroe Islands. Numerous on the west coast of Norway, ospecially 
in late autumn. 


XXI. X^l5ex*osi>ex*xrxcil3aioeeie. 

PteroNpermn Pouch. 

These remarkable organisms are probably, as CnEVE and others 
have suggested, resting stages. As far as I know, no one has up 
to the present found anything to indicate where they really belong. 

With us, there are others (occurring sparsely) besides tho three 
mentioned below, but I have not entered them. 

P. Mbbli (.Toro.) Osteni?. 

OsTENp. li. 117, p. 151. JouoEXsEN L. 91, 

p. 48. 


P. Vanhbffenii (Johu.) Ostknk. 

OsTENF. L. 117, p. 151. Pterosphwra V. Jougensex 1. c. 
Bather more frequent than the foregoing, and often rather numerous. 

Distribution: Like tho foregoing. 8eems to bo an oceanic 
form. Very rare on the west coast of Norway 1898. 

P. dictyon (J5 r<».) Ostesf. 

OsTENF. 1. 0 , Pterosphosra clietyon .Johg. 1. c. As a rule the 
most frequent form, though often occurring in smaller quantities 
than the foregoing one. 
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Distribution: Inke the foregoing species, but perhaps rather 
a neritic form. Frequent on the west coast of Noi'way, very rai*o 
round tho Faeroe Islands. 


XV". XXa<Xoa£>lxa0x*a<cea«e. 

HaloMplimra viridis Schmitz. 

Inch H. minor Ostenf. 

In his last work Guan (L. 70, p. 12 -K)) has subjected this 
species to a thorough, comprehensive treatment. I agi’cc, on tlio 
whole, with his conclusions, as tliey — as far as I am able to 
judge — correspond very well to my own observations. 1 am also 
on account of his statements coriviiicod that tho large, inner body 
previously referred to by me (f^. 91, p. 40) and which I with some 
doubt took to be tho niK'leus, is only an accidental fonnation, caused 
by imperfect preservation and treatment (plasmolysis). 

Unfortunately, 1 have not later hail any opportunity of e.vami- 
ning the moving spores, as the large quantities of Hnlosplitmi which 
were mot with near Bergen in 189S have not since roapp(^aretl (as fiir 
as I know). 

Common, often in (|nantities, siairce during tluj spring di.atom 
inflow, especially in 1899. 

Distribiition : Temperate and tropical oceanic spceie.s, widely 
distributed in the wanner part of the Atlantic^ and osiiccially (cfr. 
Gran 1. c.) in tho eastern part of tlio Gulf Stream from the 
j Faeroo iShetland channel to t])e far north of Norway and liglit up 
1 to Baren Eiland. 

j According to Clevk also west of Amerii'a, in th(^ Mediteiranoan 
I and the Indian Ocean, 


( 

I 

I , PhatMieyNtiM Poncheti (Har.) liAUicKn. 

I 

i Only notuanl during the diatom inflow, then often in large 
I quantities, although very vaiiable with regard to frequency, 
j Distribution: Arctic, oi'cauic (?) and boreal, neritic species, 
I which developes in masses in tlie mixing-belt between tho ai-ctic 
I waters and those of tlie Atlantic. 

Known from Greenland, Iceland, the Faeroe Islands (very fre- 
g a few moiitlis of the year), the North vSea, (numer- 
ous in the Knglish Channel in May 1903), Skagcrack and Cattegat. 
! On tho west coast of Nonvay in large masses in the months of 
March- -May 1898. 


■VX. S±X±oo±letgellai-ba;. 

iilymniiMtor pt^ntasterins (Ehrii.) Hchutt. 

Is this really a dinoflagellatc as S<;HrrTT means? Occurs fairly 
often in bottom samples and certainly is duo to a plankton form. 
Also occasionally found in slides from plankton preparations; but 


Rather frequent, but generally sparsely. 

Distribution: Not sufficiently known. 8ccms to be a tempe- 
rate Atlantic form. Very rare round tho Faeroe Islands. Also 
rare on tho west coast of Norway. 


quent durin 
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as this oriranisra is so minute, it cannot bo expected that it should 
be ndained by the net. 

1 hav(5 never succeeded in vSoinj( anytliing* but the siliceous 
skeleton, notwithstanding that the species on our west coast does 
not seem to be so very rare. 

J)wtrihution : \’ery imperfectly known. Cl. L. 40, p. 250 men- 
tions it from places near the Aimnican coast. 

speculum (Eurb.) St(’)uii. 

(iencrally speaking, rare and only singly; more frequent, 
occasionally numerous, during the diatom intiow in spring. 

Is so small that it easily goes through the net. Its compara- 
tiv(j frequent oecurrenee during the diatom inflow may be partly 
caused by its being retained by the diatom masses, but at any rate 
plainly proves that at this pei'iod, it is of frequent occurrence in 
the plankton. 

Dlstrihiitmi : Judging from its distribution, it appears to be 
partly of southern origin, coming rather sparsely (?) to the 
north Atlantic as a southern oceanic species, partly too of northern 
origin, coming from the northern or arctic coasts. According to 
Clevk, distributed over the temperate northern Atlantic; also known 
from the Knglish Channel (February and May 190J, occasionally 
numerous), the North Sea, Skagerack, the Baltic, the west coast 
of Norway, the sea between Norway and Jan Mayen (in arctic 
waters, frequent, cfr. J/uigensen L. 92, p. 30), (Ireenland, Jan 
Mayen and the sea towards Spitzbergen. 

l>iei:yoc*lia fibula Eurb. 

Ci/EVE (L. 40, p. 154) considers it to be doubtful whether this 
genus belongs to the SiUcoflagellnta or to the Racliolaria, 

Rare and scarce. Occurs mostly in deep water samples. 

Distfibution : Temperate oceanic form. Occurs in the Atlan- 
tic, The English Channel, the North Sea, Skagerack, Cattegat, the 
Baltic and the west coast of Norway, every w^here in small numbers. 

VII a. S^pamellarla. 

The small number of species which have been observed all 
belong to the deep water fauna, and usually occur rarely and sparsely. 
They all appear to be confined to the warmer, salter Alantic wa- 
ters, and are perhaps all of them temperate oceanic. As a rule^ 
they are only found at places on the outer coast near the sea, 
single specimens, however, have been found farther in at deep 
places in the fiords, and these have probably been brought in by 
the water from the sea. 

During the period of the spring diatom inflow, they appear 
to be absent except in the inner fioj’d depths, w^here they may 
still be found in a few scattered specimens. 

Concerning the distribution cfr. farther below under Nassellaria. 

Key to the genera of Spumellaria. 

Spherical shells, with (about) 0 radial main spines in pairs perpendi- 
cular on each other H&mcontmm, 

(Spongy outer shell which length- 
ens out as pyramidal scaffolds 
along the main spines Bhizaphtjfna hormh). 


Spherical shells, with several (more than 6) 
main spines. 

3 spherical shells, with broad 
3-edged main spines and 
similar or smaller simple * by- 
spines on the outer shell . . 

3 spherical shells, with nanw 

branching byspines on the 
outer shell 

4 spherical shells, with delicate 

outer shell, w^hich is pierced 
by broad 3-edgod main spines 
and similar or smaller by spi- 
nes from the next one 

Spongy outer shell, which length- 
ens out along the main spines 
as interwoven pyramids. . . . 

Circular discs, with porous plates above and 

below 

Biconvex, spongy lens 

Outer shell imperfectly closed, with con- 
centric belts and large openings ; inside, 

a double inner shell 

Outer shell with broad porous plates, which 
coil themselves into a double spiral round 
an inner shell; numerous, long, narrow, 

subulate spines 

8hell of i!*regular construction with strong, 
long protruding radial main spines 
(about 12) StrehlacimthxchTum^ 

1. €uboftph»rIda Hck. 

Very spai‘sely represented (unless one includes Ehi^opfcunm 
horeabj. 

Hexacontium enihacantum Joro. and U. pachydermum Joro. 

JoUGENSEN L. 91, p. 52 -54, pi. II, f. 14. 

Jlieso species, which 1 at first thought very difterent, agree so 
remarkably in some respects, that now I consider it by no means 
unlikely that H. mthmmitkim is a young state of //. pachydm rnum. 
The points of agreement are chiefly in the second shell and in all 
probability also in the inner one, which is, however, more difficult 
to examine carefully, as it cannot be seen w^ell unless the outer 
shells are removed. It is however difficult to obtain this without 
destroying the inner shell. 

The points of disagreement are in the outer ball and are so 
evident in most instances that it will hardly be recomrnendable, at 
any rate at present, to consider the two species as identical. The 
outennost shell does, nevertheless, appear to vary considerably, both 
in diameter, the thickness of its wall and its pores, while the middle 
one varies remarkably little. 

1 have in exceptional cases found specimens of H, enthucanthum^ 
where there were signs of byspines on the outermost shell (they 
are easily broken off), but have however, never met with any in- 
stance of doubt as to whether a given specimen was H, enthacan- 
thum or H. j)achpdermum, when only the outer shell was present. 

Whether there may possibly be several species or not, I have 
not been able to decide, as both those above mentioned occur too 


Echinommiu 

Drymyomma elegans. 

Chromyechinus borealis. 

Ehmjplegma horeale. 

Stylodictya, 
Spongodiscm favtis. 

Phorticium pylonni m. 

Larevspira minor. 
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rarely in my material. Yet, 1 have the impression that it is only 
a question of different forms, not of different species. 

When the outside shell is wanting — I look upon such forms 
as young specimens — I am, however, quite unable, at present, at 
any rate, to decide whether the specimen belongs to the one or the 
other of the species above mentioned. (Cfr. pi. VllT, f. 32, a, b). 

BT* enthacanthum Jokq. 

(PI. vni, f. 30 ). 

I will only add a few remarks to the detailed description given 
1. c. (.Jorgensen L. 91, p. 52). 

This species differs from the following in having a delicate 
outer shell with comparatively narrow walls between the pores and 
no byspines. 

As in the following species, the pores on the outer shell are 
different in size, from 6 — 10 {i, most of them being 8 |t, although 
they are not strikingly unlike. 

The pores of the middle shell in both species are also alike, 
there is a slight variation in the size of them on the same shell, 
they average 4—5 ji (seldom as little as 3 or as much as 7). The 
pores on the two outer shells are about equal in number on 
the radius. But the inmost shell differs considerably in this re- 
spect, the pores here being comparatively much larger and conse- 
quently much fewer in number. 

On young specimens, where only the two inner shells arc de- 
veloped, one may often see transverse processus on the radial spines 
whore the outer shell is found later on, these processus forming the 
intermediate walls of those pores in the outer shell which are 
situated nearest to the main spines. On still younger specimens, 
however, these processus are also wanting. 

Such forms (cfr. pi. VllI, f. 32) may easily be mistaken for 
species of the genus Hexalonche. If one considers the coh)(‘idcnce 
in dimensions and construction of the inner shells of Hexacontium 
enthacanthnm and H, it would, however, seem most 

reasonable to look upon them as being forms of these species. 

The outer shell varies in its development from very tliin to 
moderately thick. T^he pores on the thicker shells seem to be 
rounder and to have wider walls, which are more plainly widemed 
out in the corners. 

I have veiy rarely seen specimens with a trace of byspines 
(conically heightened parts) in the corners between the pores. 
These traces of byspines appear, however, to denote that the limit 
in the direction of H, pachydermum is not certain. The common 
name ought in this case to be K pachydermum, which would then 
represent the grown form. 

The number of the main spines is usually 6, and sometimes 7, 
but very seldom more. These spines are usually about equal in 
breadth inside as well as outside the outer ball. 

Ocean forms, of which I have seen a few, seem to diverge 
somewhat (both in this and the following species). The specimen 
illustrated pi. VIII f. 30 for instance, had a rather strong outer 
shell . with main spines, which, as is the case with H. pachy- 
dermum, were considerably narrower inside the shell than outside. 
The inmost shell too was more solid than usual, and had compara- 
tively more pores and with stronger walls (cfr. fig. 30 b.). 

The dimensions of outer and middle shells on 7 individuals (the 
6 from the west coast of Norway): 


Outer shell 

waiitinp’ I wantinir wantiiiiLr i (>2 p- 78 

73 

90 

Middle .shell 

34 1 33 j :)■> 1 32 ! .33 

34 

34 


Thus it will be seen that the diameter of the middh; shell varies 
remarkably little, while that of the outer one varies considerahly. 

Rare, in deep water samples, always in small numbers. 

IHsirihution : Temperate oceanic form, which with us is only 
found in deep water, (.‘specially at a depth of 300 m. or inon‘. 
Somewhat more frcfpieiit on the west coast of Norway. Also known 
from scattered spots in the sea beyond the coast of Norway and 
from the Faeroe and Shetland Isles northwards. 

H. paahydermum JORfo 
(PI. Vlll, f. 31). 

The byspincs on tlu; outer shell vary considerably in length. 
They are found in all corners where the pores meet, so that each 
pore is suiToiinded by several byspines igeimrally 5 or (>). 

Tho pores on the outer shell arc more or less round, the inter- 
mediate walls being on the whole broader Ilian in the preceding 
species, answering to the development of tho outer shell which is 
altogether stronger in this species. Tins shell is cspi'cially thick. 

Tho length of the main spines varies considerably. 

The byspines on the middle shell are little conspieuons, and may 
bo easily overlooked (as in the case of the j)recoding sj)ecics). 

Tho innermost shell is here scon less (dearly lhan in H. mtk- 
acanthum, unless the tlii(d< outer shell be removal. One may, 
therefore, easily mistake this species for a Hi'rnhnche, by over- 
looking the inside hall. I have, however, repctatedly conviiKiod 
myself on breaking the outer shells, that it is always present. Its 
construction is the same as in tho preceding s])ocies. 

No important differemfe in dimensions betw een this species and 
the preceding one seems to be found, and this is a very important 
factor when considering the question as to whether these supposed 
species are specilically different, or only constitute different forms 
of one and the same species. Here too the outer shell varies in 
size, but the middle and inmost ones are remarkably unifoi'in in 
tills respect and resemble those of H. rnUtacanflnim. 

The ocean forms, howijver, appear to diverge essentially. I 
have not had an opportunity, though, of studying them more thor- 
oughly in richer material, so that I cannot yet give a definite opi- 
nion as to the probability of separating now species. This, however, 
does not seem unlikely. 

For such a strongly developed ocean form from tho sea beyond 
ShndraOre (in February 1901, S/S Michael Sars, a sample kindly 
given me by Dr. (Juan) was found: 

Strong, long main spines (most of them broken off). Numer- 
ous byspincs (4- -G round each pore), long, noodle shaped, 40 p- 
long (nearly *'5 of tho radius of the outer shell). Outer shell very 
thickwalled (6—7 p thick), pores almost even, ± 8 p, very broad- 
wallod, round, a little broader than the walls. 7 main spines, much 
narower between the outer shells than outside tho outmost one. 
The diameter of the three balls 108 p, 39, 19. 

Occurred like tho preceding species rather rarely and sparsely 
in deep water samples, though perhaps somewhat more frequently. 
As a rule it is found in deep water samples from such outer pla- 
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CCS wlicio tile sea water has easy access. During the spring 
diatom inflow^, it seems generally to be absent, except at greater 
depths in the inner fiords, w’here scattered specimens occur. This 
also seems to bo the case, on the whole, with regard to the other 
SiJNma/laria, 

DiMrihution : (’hietly the same as in the preceding species, often 
together wdth it. 

YII A. 2. AiltrofKiilicerlda Hck. 

Kelli nomniR lepiodermtim Jokg. 

(pr. via, f. 83 ). 

rloUOKNSKN L. 91, p. 57. 

This species is at once recognized by having more numerous 
and shorter radial spines, larger and more uneven pores on its out- 
side shell, as w^cll as by its irri'gnlar (deformed) middle shell. It 
is also in other respects very ditferent from the two preceding 
species. 

The outer ball thinw^alled (the wails broader than they are 
thick). The pores polygonally roundish oval, very uneven in size, 
7 -“-25 iJL, with intermediate w-alls (2—4 |r broad), wdiich are much 
broader towards the corners (lumen rounded off). 

The middle shell moderately thick (the intermediate walls being as 
thick as they are wide, about 1 Vi |i.), rather angular and irregular, 
a little larger than in Hcxaconthnn rvthacanthitm ; diameter about 
40 |t. The pores somewhat uneven, roundish, 4—7 |i. The inter- 
mediate walls solid, not particularly broadei’ in the corners. 

It is difficult to sec the inmost shell, which possesses solid 
beams (about efpial in thickness to those of the middle shell), hut 
rather fevs^ polygonal, mostly pentagonal or hexag*onaI pores, about 
8 ji. The diameter of the inmost shell about 15 |i (or a little more). 

About 15 main spines, about equally broad inside as outside 
of tlie outmost shell, not long. They seldom protrude farther than 
to a length equal to the distance between the tw'o outer shells, 
often less, and vary in development. Between the two inner shells, 
the radial spines are very narrow and in fact hardly wider than 
the beams of the inmost shell. 

The byspiucs on the outside shell are in appearance like the 
main spines, but not radially lengt-hened inwards, with a wide base 
on the outer shell (like the main spines) and vciy unevenly devel- 
oped in size, although genonilly protruding less than the main spines. 
Variable in number; although, as a rule, not many, far from being 
developed in all the corners, only here and there. 

The number of the main spines is variable, often only about 
10, though oftenest about 15. They are 3-cdged as in Ilexavmfiwn 
pachydvrmmn. 

The nearest relation to this species is, without doubt, E, trin- 
acr'ium Hck., which species, hoAvevor, to judge from H^:cKKr/s illu- 
stration and description (L. 84, p. 441, pi. 24, f. 6 —8) is well 
distinguished by the construction of the inside ball, as well as !)y 
several other, less important, characteristics (as the number of tlic 
pores and spines). 

As in Hiixacontium pachf/dermurn and //. mthacanthumy tliere 
are forms without outer shells, but tliere is generally a trace of 
these in tran.Werse processus on the main spines. These may, how- 
ever, also be entirely absent. 8uch forms, of which one is illu- 
strated on pi. VIII f. 33 c, might equally well be reckoned as 
belonging to the genus AcHnomma (without byspines on the third 


shell), respectively Haliomma (with only two shells), if their di- 
mensions and other characteristics were not completely correspond- 
ing to the above species. Cfr. Jorgenskn L c. p. 68. 

This species also varies a good deal. When the outside shell 
is thin-walled, the pores and intermediate walls are of a more 
uneven size. The byspines are in such cases slightly developed or 
(as yet) wanting. 

It is likely that these divergences may be accounted for by a 
difference in ago. A raoie important difference is the numbei* of 
main spines, which seems to bo able to vary from 10 to 16. 

Comparatively frequent, though, like all radiolaria with us, 
always present in small numbers. It occurs, however, decidedly 
more frctiuently and in larger numbers than the two Hexacontinm 
species. 

Distr‘dn(tion : The same as that of Hcaaconimm erithacanthtim 
and H, pacdiydcrmum. Frequent also on the west coast of Norway 
and in the Norwegian 8oa. 

B, trinacrinm Hck. 

The forms which I have tabulated under this name are some- 
what uncertain. They are distinguished from the foregoing species 
by a strong, ratliei* tliick outer shell, more numerous and stronger 
byspiucs, as well as by a different construction of the inmost shell, 
which is in most )’espects like the middle one. 

There is neverthele.ss on the one shlo a considerable agreement 
with Cliromyechinns bomiits, only that the outside shell (the fourth) 
is wanting, on the other side a cH)nsiderahlo resemblance to younger 
forms of Drymytmrma dvgam^ whoi’o tlio characteristic branched 
byspiucs are still wanting or are branchless needles. To this must 
bo added that different forms of E. hpiodvrnium may also have rather 
strong outer slid Is and more numerous spines. 

As a rule, though, the forms of Chromyechinus borealiti may 
easily be recognized by the transverse processus on the radial spi- 
nes, whi(di hoi’e, as in E. lepiodmnum and Hixacontimn enthucanihmn 
suggest the beginnings of the still undeveloped outer shell. The 
forms of Dnpny omnia elvyans have characteristic long slender main 
spines and narrou' byspines. Vet, I am not sure if there be not 
still another species, most nearly answering to E. trinanium^ but 
with long, narrow' principal spines and byspines, the latter always 
being branchless. 

It is diflicult to examine the inmost shell. I have not yet 
succeeded in ascertaining with certainty whether such a ttrmly con- 
structed inner shell with which E. trinacrium is depicted by 
IIakckkl (L. 84, pi. 24, f. 6~8) is also characteristic of Chro- 
my Vidimus horvaiis and Drymyonma vlcgans. I have, however, seen 
such a shell. 

As I have already suggested in a pi’ovious paper (.Jokgensen 
L. 91, p. 57) it is not impossible that what I have called E. tri- 
nacrium may bo certain young forms of Chromyvehinus borvalis^ 
where the above mentioned transverse processus on the radial 
spines are wanting. On the other hand, it is just as likely that 
there may be with us another species differing from both Di^ymy- 
omma vlegans and Echinomma to which the supposed 

intermediate forms belong. This species would be comparatively 
frequent on the northern coasts of Norway. 

Until this is made evident, it will bo best to keep to the spe- 
cies wdnch are alw'ays easily recognized, t'?>. Evhmmma hpioder- 
mum, OhromyrehinuH hoi’caJis and Ihymyomma ekgam. 

Occurs in the plankton like the foregoing species. 
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Drymyoinma eleguns JOrq. 

(PI. Vni, f. 34), 

JOKOENSEN L. 91, p. 68. 

This species, when fully developed, is very easily recognized 
hy its branched byspines on the outside shell. 

The outside shell is strongly developed, thick walled, diameter 
+ 85 The pores are roundish with broad intermediate walls, 
unevenly developed, though not so much so as in Chromyechinus 
bmmlis, on an average about the same size or perhaps most of 
them a little smaller. 

The two inner shells seem in all important respects to answer 
to those of the following species, CkrtmiyecMmis horeedis. 8tiil, I 
must call attention to the fact that I have had very little chance 
of examining them more thoroughly, as the species occurs so 
sparsely. 

The number of the main spines seems to vary (?) from about 
16 up to about 20. The largest are beautifully developed, long, 
slender and always branchless, a few of the smaller ones seem, 
on the contrary, occasionally to have a single needle shaped side 
branch, like the corresponding one in Chromyechimis hormlis. 

Of byspines there are some resembling the main spines, only 
smaller and especially narrower. From these 3-cdged spines there 
seems to bo every transition to numerous nan’ow needle shaped ones 
without distinct edges. 

Most of the byspines, especially the narrow ones, carry in 
their upper halves from 1—4 obliqmdy diverging narrow branches, 
some of those again carrying a similar, but shorter, side branch. • 

There seems to be a regular transition from the more delicate 
radial spine.s to the moi*e sti’ongly developed, 3-edgod and branch- 
less, byspines. 

It is, however, as above mentioned, probably not quite certain 
that the previously mentioned Ech\mmma4oxmii with long, slen- 
der main spine.s and byspines, should all be included in this spe- 
cies. These forms occur, with us, much more frequently than the 
fully developed Drymyomma ohyam. 

Rare and scarce, only found at a few places in 1899: 8ea 
off Gaukva'rO, 0—700 m., 8enjen, “Vi, 0 — 130 m., the Vest 
Fiord, Va, 0—200 m., 8kroven, Va, 350—300 m., the Tys Fiord I, 

0—700 m. 

Distrihuimi : Very rare also on the west coast of Norway, 
only in deep water. Also known from the Norwegian Ocean off 
SOndmOre and from the Vest Fiord, Feb. 1901. (Cfr. Gran L. 70, 
p. 150—151). 


ChromycchlniiN borealis (Cl.) 

(IM. vrn, f. 36; pi. IX. «K. - 37). 

Actinomma boreale On, L. 30, p. 26, pi. 1, f. 5 c (vix a, b). 

Chrmnyomma boreale (Cl.) Jorg. L. 91, p. 59. 

This remarkable species is easily recognized by its four shells, 
of which the outside one is exceedingly delicate and very differently 
developed. This outside shell is very often wanting, but there arc 
usually — as before mentioned — indications of it in the trans- 
verse processus on the radial spines. 

On the outside shell there are -- but only rarely in the ma- 
terial which I have examined — iiaiTOw byspincs, few in number, 
which most often form more or less obliquely (not straightly ra- 
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dially) protruding extensions of the walls between the pores. They 
may also sometimes be seen as bristle-shaped branches extending 
obliquely out from the main spines. They ai’c thus not radial by- 
spines, although they have undoubtedly the same biological value 
as these. 

On account of these spines, it will, 1 think, be mo.st correct 
to enter the species as a especially as, on the sludl 

next to the outside one, there aie both main spines and byspint\s 
(both having the same appearrance) in the same sense as in Erhi- 
nomyna trinacrium. 

It is quite remai’kable to what variations this species is sub- 
jected, even in the mattci* of dimensions. I have found the follow- 
ing dimensions on the three outer sliclls, for o specimens: 


Outside shell 

^ 

96 |«.| 

i 

1 ' 

114 ^ 

JOO ! 

1 

118 j 

121 

no 

Next to the outside one 

77 

H3 

1 

i 83 1 

83 

89 

1 

80 

Next to the inside one.. 

34 

35 


36 : 

40 

1 

30 

i 


It will be seen that the diinensiiuis of the shell next to the 
inmost one differ only a little from the corresponding ones in Ilex- 
acontiuyn rnihacanthurn^ H, pachydorwain and Eiiiinonnna hptodir- 
muyn (as well as in E, trinacriutu and Drymyoimmi deytws), Tlic 
third slioll too corresponds, on the whole, well to the third one in 
the species mentioned. 

This is a veiy interesting phenomenon, seeming to indicate a 
development of all these forms from a common, comparatively young, 
principal form, the balls being probably formed contiifugally, at 
any rate, after the second. It may, on the otliei* hand, perhaps 
be the case that the less devoIopcMl inmost shell is formed later, 
centripetal ly. J mean that 1 liave scon tracers which lead me to 
conclude that its connection with the second liall is not merely a 
prolongation of the radial spines. 

In this species, it seems to be possible to distinguish between 
two series of forms, which in their extreme forms arc so different 
that one would not hesitate to class them as distinct species, if 
there were not so many variations within each series that as yot 
it does not seem able to lix any certain limit. It is not unlikely 
that really here exist several elosely allied .species. 

The one series of forms (cfr. pi. VTli, f. 35) has sliortcr broader 
spines, not very different in dovelopmeiit, on the whole very similar 
to those of Echinmima trinacyinm H(’k. The outer shell is very 
delicate, closed. 

''Phe other series has longer, more slender spines, varying con- 
siderably ill size. The outer shell is of firmer construction, and 
always seems to be open on one side (not complete). Here the 
radial spines and tlui byspincs are particularly long, and this cir- 
cumstance together with the large hole in tlie outer shell causes a 
foreign appearance, something’ like in certain species belonging to 
the Nassellarkt and Pfuwodaria groups. 

On strongly developed forms of this second series, there are 
also sometimes seen „falso‘‘ byspines, as do.scrihed above, at any 
rate in the form of side branches on tlio largest radial spines on 
the open side of tho outer shell. 

On those forms too where tho outer ball is closed, there often 
seems, however, to be a comparatively strong devol()[)ment ol tho 
.spines on one .side of the shell. 
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IMio poles oil the outside shell vary considerably in size and 
shajie, both on one and the same individual and on different ones, 
TIh'v from quite tiny, circular shaped, to larg‘e, long'ish holes. 

Also tlie width of the intermediate walls between the pores 
is very variable; on the other hand, their thickness is never groat. 

The shell next to tlie outside one is always strong, thick-wal- 
Icd, with very uneven pores, roundish and oblong, most of them 
being 10— 10 {t, although sometimes considerably smaller or larger. 

The ball next to the Inside one answers in all important re- 
spects to the corresponding one in Echmomma kptodrrmtwu 

The inmost shell is difficult to see. Its diameter is abouth 16 |i. 
I have not succeeded in getting it out unitgured when breaking 
the outer balls, so that 1 cannot give a good drawing of it. 

CiiKVE\s Aefmawma horcdlis is undoubtedly the same as this 
species. He seems, however, to go too far in his opinion of the 
variations in the radiolaria, as will be seen on reference to his 
illustrations fig.s a and b (1. c., pi. 1, f. 5 a and 5 b). Ho looks 
upon them as young forms of the same species which he illustrates 
in fig. 5 c. I think that f. 5 b — I^Jchinomrna l/^todcy^mum^ f . 5 a 
is probably the same species (too few main spines depicted on the 
illustration?) without a developed outer shell. 

Rather frequent, both on the north and west coast, though 
rarely at all somewhat numerous. As is the case with the other 
Sjturndlaria with us ouly found in deep water. 

D'wtrihutmi: The same as that of Echlnomma hptudermum. 
Found by C'bEVE in deei) water samples from the sea west and 
south of Spitzbergon (L. 50, p. 26). Also known from a few^ pla- 
ces in the North Ocean as w'ell as (efr, Cleve L. 40, p. 136) a 
couple on the American side of the Atlantic, near the surface, 

RhlxopleicniM boreale (Ol.) JCro. 

(PI. IX. f. 88, pi, X, f, 88 e—f.). 

Hexadoras borealis On. L. 30, p. 30, pL 2, f. 4, a, b, c. 

Bhhoplefjmn boreale (Cl.) Jorg. L. 91, p. 61. 

Easily recognized by the characteristic interwoven pyramids 
around the main spines (pi. IX, f. 38 b). 

Haeckel depicts similar pyramids for lihizoplegma lychnosphara 
(L 86, pi. 11, f. 5). 

The inside shell is irregular, not quite round; sometimes re- 
sembling a cube in shape, sometimes it is more like an octahedron. 
The pores are uneven, irregular, polygonal, averaging about 10 ji.. 

The intermediate walls between the pores are not broad, differ- 
ently developed, but never having the distinct broader corners which 
correspond to the rounded lumen of the pore. A few small, short, 
needle-shaped byspines are found here and there on the beams, 
but not regularly in the corners. 

The main spines are long and strong, often 8 in number (ac- 
cording to Haeckei/s system answering to an inner cube), although 
also often only 6 (answering to an octahedron) or 7. A larger 
number may sometimes be found (cfr. pi. X, f. 38, e — f.) The 
main spines have 3 strongly developed edges which narrow off* too- 
wards both ends. On these edges there are transverse branches 
diverging at right angles and these, together with the correspond- 
ing ones on the other edges of the same spine, form a very vari- 
able number of verticils of threes. 

The spongy, loose and very irregularly constructed network, 
which forms the outer shell, arises from the lowest 2”-3 verticils 
on the main spines, but has the appearance of being lengthened 


out a good way up along the radial spines, on account of the 
thin connecting beams, which unite the different verticils parallel 
to the direction of the spine (fig. 38, a, b). 

Also on the outside of the outer spongy shell (network), there 
are some few scattered short and fine, needle-shaped byspines. 

The ocean forms seem generally to have 6 radial spines. 

There seems to bo a slight difference between the regular forms 
which have 6 radial spines, and those which are more frequently 
found in the coast w^ater and which have about 8. The former seem 
to have a smaller inner shell with distinct byspines. 1 have, how- 
ever, not discovered any dcliiiito difference so as to make it necessary 
to divide tliein into two or more species. 

^"ouiig forms (cfr. pi. X, f. 38, e— f. and Ol. 1. c. pi. 2, f. 
4 a) arc rather unrecognizable, as both the interw^oven pyramids 
and the spongy outer shell arc absent. 

The construction of this species resembles greatly that of 
RhizopUujyna nuUcafum Hck. and h\ fychnosphmra Hck. The inner, 
fine, transverse branches on the radial spines in the space between 
the outer, spongy slioll and the inner shell are, however, wanting. 
These transverse branches are by Haeckel the characteristic of 
the subgenus Rhizopk(imldinm, 

According to Haeckel’s system, it might perhaps bo a ques- 
tion as to wdiethor or not our species should be classed as bolongiug 
to the genus Lyclino$ph(rra, because of the byspines on the inner 
shell. As tlioso, however, are small and few in number, and per- 
haps not oven always present, this would not be reeomrnendable, 
and still more so as such a distinction betw^een the genera seems 
to be unnatural. 

Haeckel’s genus Hexadoras has radial spines without side 
branches, for W’hich reason 1 still mean that the above species finds 
a more natural place among the closely allied forms of the genus 
Rhizopleyma, notwithstanding that there undoubtedly often occur 
forms with 6 main spines. 

Belongs to the most common radiolaria with us and is not rare 
in deep water samples, although never numerous. 

JJistribution: On the w^est coast of Norw^ay rather frequent, 
although rare in fully clovelopod condition. Known from the sea. 
west and south of Spitzbergon (Cl. L. 30, p. 30) and from a few 
places in the Norwegian Ocean. 

YII A, 3. Porodtsetda Hck. 

Ilitylodietya Ehrb., Hck. 

Species of this genus seem only to occur quite exceptionally 
with us. I have only seen a vciy few individuals, which appear, 
however, to belong to species hitherto unknown. All have more 
or less distinct circular, inner rings, not spiral-shaped, and belong, 
therefore, to Haeckel’s subgenus Stylodidyon. 

In deciding a species, it is of great importance to examine the 
shape of the disc in side view. 

1 have only included in my list those species in which I am 
acquainted with this shape. 

tenuiapina J5aa. n. sp. 

(PI. X, t 39). 

Shajye of the shell in side inew: Almost linear, though some- 
what thicker in the middle and slightly narrow’ed towards the enda 
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which are rounded off, A small portion of the central part of the 
shell is strongly convex, forming a protruding ball shaped cap on 
either side (pi. X, f. 39 c). 

System of Rings: From an inner little spherical shell 4 radial 
rods extend in the form of a cross to the 1st ring, which forms 
an irregular quadrangle with rounded corners. The radial rods 
pass through the middle of the sides. Beyond this ring there are, 
on the specimen illustrated, 6 -7 rings, each joined to the one next 
outside by a continually increasing number of radial rods. It is 
likely that the number of the rings increases as time goes on. The 
inner rings are still somewhat angular, the outer, however, more 
regular. The outmost ones seem, however, again to show irregu- 
larity, which perhaps, disappears with age. 

Pores: The strongly convex centi’al part, which corresponds 
fairly well to the 1st ring, has unusually large, roundish, hexagonal 
pores, which are ranch broader than the separating walls. The 
rest of the pores are exceptionally small and uneven in size, most 
of them being narrower than the intermediate spaces, or of the same 
width as these, very little larger outwards, 2—3 on the space bet- 
ween two rings. 

Radial spines : Around the disc (in the imperfectly developed 
individual, cfr. the illustration) a few very narrow, needle-shaped 
radial spines protrude, apparently in no delinite order. Numerous 
radial rods are to bo found between the outer rings; some go 
through two or more, others again only eonnocting two rings. 

Byspines: Very small, almo.st punctiform, short byspines, lar- 
gest and closest together on tlic convex central part, the others 
being only scattered over the disc. 

Dimensions: Diameter of 1st ring 30 |i, of 2nd 42, of 3rd 
39, of 4th 78, of 5th 98, of 6th 120, of 7th 144, 8th ring irregular 
and UvS yet incomplete, The rings arc thus somewhat broader ont- 
wards. The largo pores on the central part 5 — 6 m the small ones 
only 172 -^ 3—4 |i. The few piercing radial spines only protrude as far 
as a distance equal to the breadth of the rings. The disc i.s 37 ji 
thick at the convex centi*al part, outside this 30 |i, only about half 
as thick at the margin. 

The specimen which is illustrated seems to me to suggest that 
the few piercing radial spines are in reality radial rods which 
penetrate several rings, similarly to those which are seen here and 
there farther in between the rings. In this case, it is hardly cor- 
rect to consider them as the radial spines characteristic of the 
genus Styhdictya, The above species might just as well, for that 
matter, be classed as belonging to the genus Porodismis (without 
marginal spines); but as one cannot be sure whether there may not 
be radial spines on the outside ring in the fully developed indivi- 
dual, I have retained the species under the genus StyMietya, where 
it w'ould at once be placed after a less critical examination. It is 
certainly also closely related to the following species. 

h\ structure it is very like Forodisens orhiculatus (L. 80, 
p. 492, pi. 29, f. 1), which, however, wants the very charac- 
teristic, coarsely porous, central part. This has the appearance of 
a spherical shell with a diameter greater than the breadth of the 
disc, with a smaller sphere in the middle (this sphere is the inner- 
most shell) and with equatorial rings outside. 

Only twice noticed in 1899: In the sea oil' GaukvserO, *Vi» 
0—700 m.; in the sea off Uhst, 0-900 m. This makes it 
very probable that it is an oceanic, deep water species, which only 
exceptionally comes to our coasts. 
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S. validispina Johq n. sp. 

(PI. X, f. 10). 

The structure is, on the whole, the same as in the foregoing 
species. The strange, pe(*uliar, strongly convex central part 
however, w'anting (the disc is homogeneous) and the margin is fur- 
nished with numerous strong spines wliich are almost regularly di- 
stributed. 

Shape of tlw shell in side riew: Broadly linear (the disc is of almost 
even thickness) but little narrow'er at the margin than in the middlti, 
with sharp or obtuse coi’iiers, not clearly rounded off at the ends, 
but almost square. Theie are short spines scattered on tluj cen- 
tral part. 

The systnn of rings : From the innennost little shell 4 radial 
rods extend in the shape of a cross to the first ring, as in the 
preceding species. The ring itself is also here an irregular quadrangle 
with rounded corners. Outside this ring, there are tliree others, 
connected to each other by radial rods Avhose number increases 
oiitw'ards. In the prolongation of the 4 primary radial rods (from 
the inmost shell) may bo seen, more or less clearly, some similar 
ones which are rather crookedly placed, and these conjoin to form 
4, more or less definite, zigzag rods, which go through the whole 
system of rings. On the outside ring there arc numerous (21) 
equatorial, narrowly conical, marginal spines. 

Fores: The pores in the centre are veiy small, punctiform, 
very scattered with wide intermediate spaces, gradually larger out- 
wards, on the two outer rings about 2 on the space between the 
rings, uneven in size, up to 4 or a little larger. Between the 
pores on the central part very small, punctiform bysiiines ai’o s(iat- 
tered, which may easily be overlooked. 

Radial spinels: Numeious, narroAvly conical (subulate), strong 
radial spines of different lengths, the longest being little mon‘ than 
V 2 of the radius of the disc. Some project out from the ring next 
to the outside one, several too from the one next to the inmost 
one, and yet a few from the innermost one. 

Byspines: A few scattered ones, very short and very small, 
needle shaped, extend from the central part of the disc. 

Dimmsions: The diameter of the inner shell 14 |j., of the first 
ring 34, of the second 60, of the third 84, of the fourth 102. In 
thickness 24 

13ie specimen illustrated appeals to be almost fully developed. 
Probably only the small portion of the outer ring which is not 
seen in the illustration, is all that is wanting. 

This species exhibits a certain amount of agreement with S, 
stellata Bail. (I^. 9, p. 6, pi. 1, f. 20), which has, however, fewer 
and broader spines, and also differs in other respects. 

Only once found: Sea off KOst, 1899, 0 — 900 m. (together 
with the preceding ami the following species). 

S. aciileata .Jimn. n. sp. 

(PI. X, f. 41). 

This species corresponds well in structure to the foregoing 
one, but differs in a marked degree with regard to its radial spines, 
which are particularly numerous, and are more irregularly placed, 
not all lying at the same level, that of the disc, but pointing ob- 
liquely beyond and beiieatb it. 

Shape of the shell in side viae: Broadly linear, with rounded 
corners and ends. From the centre to near the margin, there are 
small s(*attered punctiform byspincs. 
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K. J0rgen»en. 


Si/stent of rings: On the whole like the precedin^f, only the 
ririi'-s are more irregular in shape and width. 

Outside the fourth ling there seems to bo traceable the be- 
ginning of a 5th which is as yet not fonned. 

Pores: On the whole like those of the preceding. Very large 
pores here and there on the edge of the disc, which would pro- 
bably have formed several smaller ones later on. The byspines are 
very scattered, fewer in number than in the preceding species, but 
distributed over a larger part of the disc. 

Radial spines: The rings are united similarly to those in the 
preceding species, but the number of radial spines around the disc 
is larger, more than 30. The spines are narrower and more 
irregularly developed, some being a little bent, turned outwards 
and oblicjuely upwards, not all at the same level, equatorial, but 
distributed over the broad, rounded margin of the disc. The lengtli 
of the spines is about the same as in the preceding species. 

Dyspmes: Very similar to those of the preceding species, but 
more scattered and distributed over the whole of the disc nearly 
out to the iiiargin. 

D'mensuyns : The diameter of the inmost shell 12 p, of the first 
ring about 38, of the second 54, of the third 85, of the fourth 110. 
Pores uneven, most of them being 2-~4 p. The spines protrude as 
much as to 30 p. The disc is 28 p in thickness. 

This form appears to difler considerably from the other spe- 
cies on account of the irregularly placed marginal spines. The 
specimen illustrated is probably not quite fully developed. 

Note. Sfglodi(dga aspera Jona. (L. 01, p. 01) is a fourth 
species. 

VII A. 4. SponKodlficida Hck. 

HpongodiinciiM favus Enuu. 

Ehkh. L. 53, p. 301. Hck. Tj. 80, p. 577. 

A species, which on the whole corresponds fairly well to the 
description given by Haeckel of this species, was twice found to- 
gether with Stylodktija tenuispina (cfr. under this heading). 

No inner rings were seen. The disc was shaped like a 
little thick, biconvex, lens. I^ow^ards the margin there w’cre fine 
radial spines here and there, some of these were a little protruding; 
but the disc did not appear here to bo fully developed. Tlie pores 
towards the margin much larger than in the middle. Diameter 

180 p. 

Distrihati&n: According to Haeckel, the North Atlantic, 
Greenland, FaerOo Channel (Murray), surface. 


VII A* 5—7. Irregular Simmellarla. 

The three forms mentioned below of irregular Spumellaria 
are difficult to trace and explain, and have given me a groat deal 
of work and taken a lot of time. For each form I have briefly 
mentioned the results I at last arrived at; but there is still a good 
deal of work left before a full light with reg^ard to their structure 
can be claimed. 


VII A. 5. Pylonida Hck. 

Phorticium pylonium (Hck.?) Cl. 

(PI. X, f. 42, a-d; pL XI, L -42, e-f., f. 43—45). 

Cl. L. 30, p. 31, pi. 3, f. 2 a, b, c. Hck. L. 86, p. 709,. 
pi. 49, f. 10? Tetrapijlonium Clevei Joho. L. 91, p. 64. 

This species was first classed as Phortidum pylmium Hck. 
by Clkve, 1. c. Judging from his illustrations, the innermost shell 
was not noticed, which w^ould allow of the species being classed 
as Phortidum pyloniumf a form wiiich is probably little known. 

As 1, however, found such an innermost shell, and apparently 
3 systems of girdles, 1 concluded that I should refer the species 
to the genus Tetrapylonhm^ as 1\ Ckm Joito. n. nomen, Clevb 
has, in a later work accepted this name and remarks that the spe- 
cies is not identical to Phortidum pylonium Hck., probably because 
he has also seen the innermost shell. 

After much fruitless labour, 1 at last succeeded — as far as 1 can 
see — in getting a glear idea, in all important points, of the struc- 
ture of this interesting species, and I have found it to be as described 
below. As will be seen, it is quite different from that of the genus 
TetrapyJoniim and as far as I can see — of all the others 
mentioned by Haeckel. This would necessitate a new" genus, if 
there were not a possibility that the species is, after all, identical 
to Haeckel’s Phortidum pyloniurn. 

The genus Phortidum is too vaguely described by Haeckel 
to be recognized, either after the description he gives or his illu- 
stration. As, however, Haeckel .speaks of P. pyloniurn as a very 
frequent species of very varying appearance, there may be, as al- 
ready suggested, a possibility of my species, after all, being found 
to bo the P. pyloniurn. 

The structure is principally as follow’s (cfr. pi. X, f. 42*): 
On the most perfectly devcloixul specimens there is on the very 
outside a largest, lateral girdle, a broad oval or almost a rectangle 
in shape, with rounded corners. (Cf. Cl. 1. c. fig. 2 a). Generally, 
only the sides of this girdle, nearest to the transverse girdle, are 
present. This outmost lateral gmllo i.s seen in profile in a dorsal 
view, looking perpendicularly tow^ards its level (when the belt itself 
it seen from the narrow side). (Aleve’s fig. 2 a gives such a dor- 
sal view". 

Right in the middle of this girdle and placed perpendicularly 
on it, dividing it into two equal parts, vve find a second girdle de- 
veloped where it must be shortest, namely, on a piano parallel to 
the shortest side of the rectangle. This is the transverse girdle (the 
designations correspond to Haeckel’s). It is seen from the front 
in the dorsal figure (pi. X, f. 42, a, b) and from above in the 
apical one (pi. X, f. 42 c, d). lii the lateral figure (pi. XI, f. 42, e, f) 
the sidcpieces of the girdle are seen from the front; they coincide 
with the corresponding parts of the lateral girdle. 

Across this girdle a new one is similarly developed at the 
shortest distance, perpendicular to both the former ones. This is 
the sagittal girdle. It is seen in profile in the lateral figure (the 
sagdttal section) and from above right against its wide side on the 
apical one (the transverse section). 

Again, perpendicular to this siigittal girdle and to the pre- 
ceding one, and also where the distance is least, yet another girdle 
is similarly developed, thus forming an inner lateral one parallel 
to the outermost one, which is the largest. 
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In this way the girdles continue inwards, until there arc 3 
lateral, 8 transverse and 3 sagittal ones. In the dorsal view (the 
lateral section) there will, therefore, be seen 2 concentric, some- 
what oval, inner shells encircled by a broad cross girdle and a 
lateral girdle, which is still broader and more or less completely 
developed and is seen in profile (f. 42 a, b.) In the lateral view 
(on the sagittal section) will also be seen two inner shells, both 
oblong-rectangular. The innermost one is connected with the 
next one, by a more or loss clearly discernible girdle, th(5 inner 
lateral girdle. Inside the innermost one, there are traces of yet 
another smaller one. Outside the outermost one, will be seen the 
more or less complete broad lateral girdle (f. 42, e. f.) In the 
apical view (the transverse section) may also be seen two inner 
shells, almost square with curved sides. I^he middle one is joined 
to the outer transverse girdle by another girdle which is not very 
broad — the sagittal girdle. Round the figure the transverse girdle 
is seen in profile (f. 42 c, d; the endpieces of the lateral girdle 
are here undeveloped). 

It must not bo understood that the girdles are developed from 
the outside inwards, in the order in which I have described them. 
On the contrary, it is probable here too that the formation of the 
skeleton is centrifugal, the innermost portion, perhaps, excepted. 

The most important difference between the structure of this 
species and that of Tetrapylonlam Hck. is that in this latter genus 
(according to Hck.) 3 separate trizonal shells are developed one 
outside the other. In the form here described, on the other hand, 
it will bo more or less arbitrary to distinguish between several shells 
on account of the connecting belts which in themselves constitute 
a clear structural plan. 

There is, too, a number of radial spines, which are especially 
definite and strongly developed in two diagonal planes, and here 
form 8 protruding spines at the corners, as in Octopyh octostf/le 
and several similar fonns. 

There are also others, apparently iri’ogularly scattered, which 
support the outside lateral girdle. 

Finally, a rather largo number of byspines occur on the outer 
part of the shell, short., needle shaped and with a broadei* base. 

The pores are uneven, somewhat larger on the outer latei-al 
girdle, roundish, oblong and polygonal ; with strong separating walls, 
when they are fully developed. On the transverse girdle, the pores 
are smaller, roundish, very uneven, with wide separating walls. 

The girdles are all rather irregularly developed, not symmetri- 
cal. Neither are the radial spines symmetrically placed. 

As already mentioned, it cannot be seen from Hakokei/s de- 
scription, what is the actual structure of the genus Plwrticwrn, I 
have, therefore, refrained from proposing any new name, until 
Haeckjji/s species Phortirium pylonimn is more clearly defined. 

To the form here described belong also the majority of Octo- 
pyle octoHtyle Hck. f. minor Joan. 1. c. p. 04. ThCsSe forms are 
less developed than Tetrapyloninm Clerei, but seem, generally speak- 
ing, to belong to the same species. To the same forms too, the 
Phorticium pylonium illustrated by Haeckel w’ould appear to 
belong. 

It is, however, quite likely, that at least tw’o species are con- 
fused hero. 

Rather frequent, but always in small numbers and in deep 
water samples. 

Disirihution : Not unfrequent on the w’cst coast of Norway, also 
in deep water samples. Clevk has found it in samples from deep 
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water from the sea west and south of Spitzbergen, as well as in 
surface samples from the American side of the North Atlantic^ 
Also know’ll from a few' places in the Norw egian Ocean. 

Haeckel designates Phorticium pylonium. as cosmopolitan 
(Mediterranean, .Atlantic, Pacific etc. „ surface and in variou.^ 
depths".) 

Til A. O. I.lthelida. Hck. 

liarooMpira minor (Joko.) 

Lithdim minor .Toro. L. 91, p. Go, pi. 5, T. 24. 

This species has a very different app(*arance, according to the 
position in wdiich it is seen. 

In one position it has an appearance corresponding to the illu- 
stration referred to, and w'hich caused me to consider it as a fA- 
thelim wdth a double spiral. 

On being rolled under the microscope it has, in another posi- 
tion, the appearance of 3 distinct (concentric) shells, one outside 
the other, the innermost being somewhat oblong, the other tw^a 
rounder. 

In this last position, an indefinite contour of an inner, smaller 
shell is seen in the innermost one. 

From which one may probably conclude that the innermost of 
the three shells is double, Lc/rnY(ciWa-shaped or trizonal (ac- 
cording to Haeckel’s designations). I have not, how'ever, succeeded 
in seeing this clearly. 

Form this shell there extends, on both sides, a transverse 
girdle, which w'inds itself into a spiral about the largest axis of 
the inner shell, the longitudinal or i)rincipal axis (after Haeckel). 
These two spirals give l isc to the appearance of a Lithdius with 
a double spiral, wdien looked at from above (transverse section,. after 
Haeckel ai)ical view). 

In a certain, a little oblique, position one gets again a more or 
less indefinite impression of a single spiral. 

In each spiral there is only a little more than one turn. 

Pores somewhat uneven, not large. 

Numerous, long, narrow', needleshaped radial spines. (Cfr. also* 
.Jorgensen 1. c.). 

One of the most frequent radiolaria in the north, sometimes 
also rather num(‘rous, especially in ocean samples. 

Didribution: Also rather fre(j[ueiit on the west coast. Known 
too from a few' places in the Norwegian Ocean, where it occurs 
together with southern forms. 

Mote. What is in one instance in the tables entered as LUhdius 
spiralifu Hck. is very uncertain, and it is probably only a form of 
Larcospira minor ^ which, a.s already mentioned, in certain positions 
gives the appearance of a single spiral. The same is the case with 
regard to L. sjAredis Johct. L, 91, p. GG, 

VII A. 7 . fiitreblonida Hck. 

Ntreblarantha tnreumtexta (JGRCi.) 

(PI. XI mid xn, f, 4«). 

Sorolarcu^ cirrumtejctus .Iorg. L. 91, p. G5. 

This is also a very difficult form to define, and I have not yet 
succeeded in getting a clear, insight into its structure. It can, how^- 
evor, not belong to the genus SoroUircus Hck., as I at first thoughts 
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There appear to be about 12 strong radial spines, of the same 
shape as those of Phorticmm pylonium Cn., but protruding much 
further. They are more or less round, not three edged. 

The outline of the shell in most positions is a broad oval, in 
a few, almost round. Some optical sections show inner spirals, then 
a double spiral as in Lanmpira minor, other sections show at 
least 3 shells one outside the other, perhaps with several chambers 
(only indistinctly seen). 

On the smaller and .simplerer forms (cfr. PI. XI, f. 46, c, d; 
pi. Xlt, f. 46 k, 1), which I have taken to be specimens in an 
eaiiy stage of development, a single central chamber and spiral 
twists, which appear to form a snail spiral, may bo seen. 

On the whole it seems to mo at present, that this species 
may best be placed in the genus Strehlacantha Hck., though it may 
prove not to belong to this genus either. 

The outer shell shows a more or less irregular structure and 
very uneven pores, from rather small to large ones and large holes. 
On the outside of larg^jr (more developed) forms there are also more 
or loss well developed byspines, very various as regards length and 
development, from small subulate ones with a rather wide base, to 
long, narrow needles. When more developed, these byspines are 
more or loss connected through fine branches to an outer, spongy 
case immediately outside the outer shell. This spongy case is, 
however, rarely much developed, and seems then to bo confined to 
— or at any rate most developed at — the one end of the shell. 
Cfr. also JollOENSEN 1. c. 

Rare, and generally only singly, the small, younger individuals 
ralther more frequent: The Vest Fiord I, 0—180 m.; Hen- 
ningsvser, 0—180 m. ; the sea olf GaukvmrO, 0—700 m.; 
Skroven, Va, 0—300 m., 72, 360—300 ra., V4, 0— 150 m.; The 
Raftsund, Va? 0—260 in,; The Fiord I, 0 — 700 m, 

TII B. Aeantharla. 

Of tliis group there were only exceptionally small forms with 
45kcletons which seemed to be quite in the wrong place and were, 
on the wdiole, very imperfectly developed. 

Acanthonia eehimides too, w^hich is frequent on the coasts of 
Norway during the summer, w^as entirely absent. 

[ have only entered a peculiar form without any skeleton, 
which does not seem, up to the present, to have been met with 
Anywhere else. 

KadiOMphiera n. geu. 

I have several times, but only in conserved material, come 
Across an organism which appears to be a skeleton-less radio- 
laria of the division Acantharia. It possesses, namely, the peculiar 
plasma products which Hakckel calls myophrisca, and which he 
describes as characteristic of this group. 

For tliis species, I have had to coin a new name and have 
-called the genus Badiosphwra. 

R» AUAcanihica Jobo. n. 8p. 

(PI. XVU, fig. 105, 106). 

Central capsule spherical, filled with numerous small and large 
balls (alveoli?) the majority, small. Spines and skeleton wanting. 
Regularly distributed outside the central capsule, there are several 


I bundles of myophrisca, probably 20 in number. They are short, 
linear, rather glossy, and are about even in size. In every bunch 
6—8 of these bodies. These bunches (or bundles) lie in the outer 
part of the calymma which forms a structureless mass of slime 
(jelly), wliich is only visible on being coloured. 

The diameter of the central capsule is 65 — 70 |i, 

Rare and scarce, is, however, easily overlooked: *Vi 1899, 
Kvaenangen, 0—50 m.; Va Evenstad I, 0—50 m.; *Vi 1900 Bal- 
stad I, 0—200 m.; Vi the Skjerstad Fiord IV, 0—300 m. and 
the Skjerstad Fiord V, 0—420 m.; Vi the Skjerstad Fiord XII, 
0—500 m.; Vi the Folden Fiord I, 600—400 m. 

From the above, the species would seem to be oceanic, uncer- 
tain whether it is temperate or boreal. 

VllC. Nassellarla. 

Of this division there was a comparatively large number of 
forms in the plankton examined and also on the west coast of 
Norway; and, among these, there were a good many which, on 
account of their slightly developed skeletons, were at a low point 
of evolution. These proportionately simple forms are very interesting, 
in as much as they seem to be able to furnish valuable information 
with regard to the original structural type for the corresponding 
divisions, as well as with regard to the phylogeny of the whole 
class. 

Haeckel’s splendid work on Itadiolariu (L. 86) is on the 
whole admirable for its clearness and the ingeniousness with which 
apparently unimportant details are fitted together to make up a 
wonderful and consistently worked out system. If it had not been 
for this immortal w^ork of Haeckel’s, the immense material, which 
the Challenger and other expeditions provided, would have waited 
long before it could have been made useful to science to any great 
extent. There may be differences of opinion as to the justification 
or appropriateness of the genera and families erected by Haeckel; 
it i.s impossible, however, not to admire the immense amount of 
valuable observations w^hich are so plainly and clearly set forth 
in his oxtentive w^ork. 

As far as Nimellaria are concerned, Haeckel’s system does 
not seem to be quite successful; but this division is, as he himself 
mentions several times, particularly difficult, and can hardly be dealt 
with satisfactorily in any other way than by starting from the 
simplest forms. These simple forms are, however, small and in- 
conspicuous and may therefore easily be ignored for the beautiful 
and wonderful forms of which there are so many illustrations in 
Haeckel’s famous work. 

It is just for these simple forms that it seems to be impossible 
to use Haeckel’s classification. After much groping and many 
fruitless attempts to arrange the Nassellaria, which 1 have found 
in my material, according to Haeckel’s system, I have at length 
felt compelled to get out of the difficulty by erecting several new 
genera. 

Unfortunately the Nassellaria in my material — as is the case 
with Radiolaria on the whole — never occur in any important 
numbers, but often only singly. I am, however, more and more 
convinced that certain simple structural conditions, which seem to 
have been partly overlooked, partly considered to be of little im- 
portance by Haeckel, who docs not use them in his classification, 
recur as the gi’ound plan of a large number, probably the majority, 
if not all, of forms of Nasellaria* 
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Moreover, I have been enabled, by kind assistance from differ- 
ent quarters, to obtain some richer radiolaria samples — most of 
them, unfortunately, of fossile species — , wliich, although I have not 
yet by far been able to work them through, as far as I can see, show 
that my opinion of the structure of this division of Nassellaria is 
on the whole correct, I hope in the future in a more detailed 
work to be able to give more exact reasons for my opinion, and 
try to apply it consistently to the more important genera of iVds- 
(tellaria. 

My remark, that Haeckel had to some extent ignored certain 
primary skeleton parts, which I consider to be the principal type 
for all the forms which I have examined, may give rise to some 
misunderstanding. Haeckel several times draws special attention 
to the „basal tripodium‘‘ as a ground plan, from which a large 
number, perhaps all, of the forms may be developed. This triradial 
groundplan also lies at the bottom of certain classifications in his 
system. According to my opinion, there is something wanting 
here — of which more further on — which is of great import- 
ance. Thus I found, quite at the beginning of ray work with 
Nassellaria (Joroensen L. 91) that Claparkde’s genus Flagiacantha 
was of different structure than Haeckel (and Clapareoe) had de- 
scribed, and, unfortunately, pr oved to have the same structure which 
Haeckel describes as characteristic for other genera (Flaganldium 
Hck., Flagiocarpa Hck., Feriplecta Hck.). 

This peculiar structure is, however, not confined to radiolaria 
belonging to the genera mentioned, but is common to the whole 
division, with variations in development in different dir'oetions (see 
below). 

This circumstance of itself makes it impossible to retain Haeckel’s 
genera in their original definition. 

Whoever has tried to use Haeckel’s system of classification 
of Nassellaria for other divisions, as, for instance, the large one 
Cyrtoideaf must certainly have found that the genera and divisions 
of his system are, at any rate in par't, unsatisfactory and prove not 
to be so well limited as to bo of practical service. In several 
instances, certain secondary structural conditions of comparative 
insignificance are taken to bo a basis for division, as also, in not 
a few cases, accidental and passing stages of development are 
used as distinctive char*acteristics. Especially in several of the 
Cyrtoidea in my material there are — and must be according to 
my opinion — real radial apophyses, which are not found in the 
corresponding genera according to Haeckel, so that they would 
have to be classified under quite different divisions in his system. 

On this account, I have been obliged to start new genera 
here too. 

It seems to me that taken as a whole, Haeckel’s system as 
regards the Nassellaria, — at any rate, large portions thereof — 
must be entirely reconstructed. It will then be possible to retain 
a large number of Heackel’s genera, but with different definitions. 

Haeckel mentions several times that the Nassellaria can 
monophyletically be traced from an original ground form, but that 
great difficulties are met with when one tries to put this into practice. 
Ho states that „the basal tripodiura“ or a sagittal ring or a ce- 
phalis may be looked upon as such a ground fonn. He seems, 
however, to consider the tripodium as the most natural starting 
point, as there are traces of such a tripodium to be met with in 
the ring species and Cyrtoidea („cortinar feet‘* in Cortina and Cor- 
tiniscus, „cortinar septum" in several Cyrtoidea). 

This tripodium corresponds best also to my ideas. 


As a foundation for the detailed description which follows, I 
have had to coin various designations which are most easily ex- 
plained together when giving a comparative treaty of the whole 
group. Then too, I will explain my ideas with regard to the re- 
lation one to another, and the origin, of the genera found in the 
material under examination. 


Phylogeny of the genera mentioned. 


As an original ground form, I take one which is similar to- 
Flagonidium Hck. (and Flagiocarjta Hck.) and which has four 
spines, extending in twos divergently from the ends of a short 
central rod. The plane through two of them, the sagittal plane, 
is perpendicular to the plane through the other two. 

With a change of direction, an apical spine. A, and 3 basal 
ones will soon appear. These basal spines arc one of them dorsal, 
D (fig. I) and two lateral, Ijj. (right) and I.j (left). 

This seems to bo a natural 
form for the skeleton, con- 
sidering tlie position of the 
central capsule. (Cfr. below, 
concerning the position of ba- 
lance ill the water). 

These 4 primary spines 
are, as stated in my previous 
paper (L. 91), the same as 
constantly occur in the Nassel- 
laria wdiich I mentioned. There 
they were called : Der primilrc 
Mittclstachel (= D), der Vor- 
dorstachel (= Lj) and der 

Ilinterstachel ( - Lj.)* ^ly ]) 

reason now for ('hanging the 
names is that the designations 
used will continually recur in 



the special descriptions, wliich 


Fig. I. 'I'lie ground form; Irttenil view, per- 


Hpectively. Schoniatically, an the following 
figures. 


it would not be at all easy to 
understand unless I gave these 
spines their special names, so that it was impoi'tant to choose 
suitable ones, and such as agree as far as possible with the designa- 
tions used by Haeckel, whereevor those latter could be retained. 

If the skeleton be placed so that the central rod is horizontal 
and seen from the ventral end, the sagittal plane being vertical 
and the apical spine directed upwards, then the primary dorsal,, 
basal spine 1) will ho directed backwards and downwards, the 
apical spine A somewhat backwards and upwards, the left, lateral 
spine Lj (from the ventral end of the central rod) downwards, 

fowards and to the left, and the right, lateral spine L« downwards. 


forwards and to the right (fig. II and fig. HI). 

Now there arises a verticil of 3 branches on each main spine, 
and so w'e have the Flagiacantha type, as it is found in the spe- 
cies F. arachnoides Clap, (not the genus Flagiacantha Hck.). 

The apical spine is here rather small and has (generally?) only 
two branches. 

My roarson for considering the apical spine, nevertheless, as be- 
longing to the primary skeleton, is that I have never come across- 
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any form in which it was wanting. Its comparatively weak de- 
A(‘lopmentj in many cases, may therefore be due to retrogression. 
At any rate, it would have to be looked upon as a spine which 
appears at a very early stage of dovelopmeut, so that, in the case 
in question, it will only be immaterial whether it is considered as 
being formed at the same time as the 3 basal ones, or as having 



Fig. II. The ground fonu; 
apicnl view. 


A I 



been formed later. In other words, Haeckel’s basal tripodium may 
be a more original form; but the ground form with 4 spines which 
I have chosen as a starting point, is the common type for all the 
forms which I have found. 


This pi’imary verticil of branches is found, more or less di- 
stinct, in a series of forms, which appear, therefore, to originate, 
more or less directly, from the Flagiacantha type. 

There is a peculiarity with regard to the verticil, whicli plays 
an important part when examining the skeletons, as it makes it 
easier to trace tlie corresponding parts and makes clear the rela- 
tion between certain forms. 


A 


The branches of the dorsal spine, D, 
are placed one dorsally, two ventral-later- 
ally. (Here we only regard the projections 
of the branches on a plane perpendicular 
to the direction of the main spines. The 
actual direction of the branches is deter- 
mined too by that of the main spines, so 
that it will bo, respectively, dorsally up- 
wards and ventral-laterally downwards.) 
On the right lateral spine, the direc- 
T.. ,,, . tion is almost corresponding, that is with 

transverse Meotion of tbe basal branch outwards (a^ay fiom the con- 
Hpines. tral rod, cfr. fig. IV), while the verticil 

of the left lateral spine is turned so as 
to take the position as denoted on fig. IV. The edges have also 
the same position, where they occur, as well as the secondary 
.spines. 




In this way, the plasmatic body will be more perfectly pro- 
tected, than would bo the c^e if all three verticils were in the 
regular positions. 

A development in two directions now takes place. Tliere 
^ippears a 5th, important, spine, the ventral sagittal one (in my 


previous paper, Jorgensen L. 91, designated as „der secundare 
Mittelstachel“), and the primary connecting arches appear. 

The ventral sagittal spine extends from the common starting 
point for the two lateral spines (the ventral end of the central rod) 
and is also basal (directed downwards and forwards). On those 
skeletons which are less richly developed, it is easy to recognize 
it as a les.s strongly developed spine of later origin. 

The primary arches are developed between those primary 
branches of the basal spines which are nearest each other, and 
arc, therefore, three in 
number: (1) The left la- 
teral arch, H] fig. V, bet- 
ween the left branch of 
the dorsal spine, di and 

the inner branch, Ijj,, of the 

left lateral main spine; 

(2) the ventral arch. B,, 

between Ijj and the left 
branch, Ij,| of the right 

lateral main spine, and 
(8) the right, lateral arch, 

Ih. between the dorsal 



Fij^. V. Tlie Flootacantha typw ; lateral view, 
pei’Bpectively. 


branch, l^,j of the right 
lateral main spine and tlio right branch of the dorsal one, dj. 


I Thus, the ventral arch and the left, lateral arch run together 
I to a point on Ij^, and consecpiently have a corner in common which 

I is suspended under the left, lateral main spine. 

If one now supposes the formation of a more complete net- 
work through the addition of secondary meshes and spines, in 
basal direction, on the sides of the pyramids, one has, in all 
important respects, PJectacantka oikiskos. 

On the other hand there is — as above mentioned — do- 
I velopmcnt in another direction, the ventral sagittal spine, V, being 
‘ formed. 


A simple form 
which belongs here 
is Campylacmi thn 
(•lado2)hora. In its 
most simple state 
(young forms?) it 
consists of the 5 spi- 
nes 1), ]j,, Ia\ a 

* t h 

and V (cfr. fig. VI 
and fig. VII). The 
most fully developed 
individuals seem be- 
sides to have two 
secondary lateral 
spines, directed la- 
teral-dorsally and 
basally, Ij, and Ij, ex- 
tending from the 
base of the apical 
spine. (Those spines, 
1, are perhaps only 



Fig. VI. The Canipylacantha type; lateral view, 
perspectively. 
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lateral branches of the dorsal main spine, which does not, how- 
ever, quite correspond to their direction. Cfr. further under Canu 


pylacantha cladophora). 





Fig. VII. The Campylacantha type; 
apical view. 


In CcmpylmanDui, the 
primary verticil of branches 
is wanting. Instead of this, 
secondary branches (spines) 
are developed on the 3 edges 
of the main spines. It seems, 
therefore, most natural to 
derive Campylctcaniha from 
tlie common ground form, as 
a parallel form to Playia- 
cantha. It is, however, also 
possible that the verticil of 
branches is transformed into 
the scattoi*ed, strong spines 
on the edges, as this primary 
verticil appears to occur on 
tlie apical spine (?). 

The two basal sagittal 
sjiines, D and V, are in Cam- 


pylacantha strongly bent towards each other. Lot us suppose that 
these two spines unite at the points, and we should have a sagit- 
tal ring. 

It would bo interesting if the ring forms (Stepfioidea Hck.) as 


a whole could bo derived in a similar wav; but I am as yet un- 
able to judge if this bo so, as my personal acquaintance with these 


ment of a ventral sagittal spine. 1 think I have seen a form which 
would belong here, very similar to PIcetafuintha oikislcof>^ but having 
a ventral sagittal spine; but, as the study of the stucturo of these 
forms has taken a great deal of time, I have boon obliged, for the 
present, to give up the ilioiight of attaining deiinito clearness with 
respect to the limits for the diderent species. It would also liavc 
proved impossible to distinguish with certainty between young forms 
of difterent species and genera, unless the most important structural 
conditions had first been setlh'd. 

From the Pkeiamntha type, there is a further development 
to Phonnaraniha hyslrix. a ventral, sagittal spine as well as several 
arclics being develope<l. These arches are apical, extending from 
the apical spine to the three basal omvs or to the primary basal 
arches. I have not found time to study the course of these apical 
arches more closely; but there legiilarly api)ears to be one from 
the dorsal branch of the a])ieal spine (d^| tig. \') to the dorsal 

brancli of the dorsal main spine, one from the right branch of the 
apical spine to the riglii lateral arch, Ih as well as om^ h’om the 

M 

left branch of the apical spine (here the apical sj)ino has the 
primary verticil of branches) to the left lateral arch, llj. 

Besides these, theie an‘ also secondary apical ai'ches outside 
the primary ones, distally, or b(;tween them. 

It is inttu'csting to note tliat Phonnacaniha lu/stnx shows the 
same course for the primary bramdies and the primary arches as 
Pledacaniha olkidais. Only in the case of Phormneaniltay the for- 
mation of arclies has I’cached a furtlier stage and the tijis of the 
branches have mostly disappeared (the branches have become parts 


forms is too deficient. In the material under examination, only | of the arches). Similarly, the outer branches of the primary ver- 


one of these forms occurred, TJictyocircim clathratus^ and even that ■ ticil of the lateral main spines are retrograded ami on well devel- 


was very sparsely represented. It seems, however, to me that this 
form most naturally may bo derived in the manner mentioned. Such 
a derivation seems to be natural for the division Semantula Hck. 

I think, however, that the whole division Stqdioidea Hck. requires 
a thorough revision. 

By help of the so(*<ondary lateral spines 1, (cfr. fig. VI and 
fig. VII) it seems that JJictyocirem dathratiis may be quite natur- 
ally derived from Canipylamntha dadophora, (Cfr. further under I 
Dictyocircus), In this way too tlve long, protruding free spine, the j 
apical one A, which is not seen in Haeckel’s ring forms, is ex- 
plained. 

We also find a clear and easy transition from Dictyodrms to 
Ceratoapyris hypetdiorea, additional meshes appealing on both sides 
of the ring. The transition hero is so evident tliat — as mentioned 
under Ceratotpyris — there may bo some reason to suppose that 
jyictyocircus is but a young form of Cratoqajr'm, 

That the network in Dictyocircus develops into the two lateral 
domes of Ceratospyris, seems quite natural. ^Several of the most 
important meshes are directed obliquely outwards from the ring 
{cf, under Dictyocircus). The additional growth therefore at first 
causes the network to be widened laterally. Later, byspiiies will 
bo formed on the sides, and these will converge towards the open 
central space, for the direction of the byspines is generally such 
as to cover unprotected places. Thus the network of the sides 
iionverges and the shell is finally closed. 

My opinion, therefore, is that the ring in Dictyocircus is basal, 
not apical, as in similar forms according to Haeckel’s interpre- 
tation. 

In the second series, there is after Plectacantha the dovelop- 


oped individuals ti’ansfoi’med into short spines. The ventral, sagittal 
spine is bent more don n wards than the lateral ones, these being 
directed more forwards and the apical one more backwards. Thus 
is formed an interesting type, w hich in one rc^spoct exhibits a re- 
markable likeness to the Cladosrrnium type, while it is, on the 
other hand, difficult to separate with certainty from Haeckel’s 
group Monocffrtula. 

’Phe spine which Haeckel, in Cladoscenium and the whole 
group Manor yrtiday ('alls the apical spine (apical horn) is the same 
which I have called the dorsal, basal spine, 1). Closer considera- 
tion will prove that this opinion is justified (cfr. under Phorm- 
immthay Cladoscenium, Peridiim and LitJumielissa). Similarly to 
the foregoing ought, therefore, Cladoscenium and Mcmocyrtiday as 
well as the other Cf/rtoidea. to be placed in the contrary position 
with the . fCepfialis *^ (Hck.) downwards, and not as Haeckel has 
done, with the rephalis upwards and the ..thorax^* and the ^abdomod* 
downwards. One would get the same rclationsliip between the 
groups if one retained Haeckel's method of placing them for 
Cyrtoidea, but turned the preceding ones over so that the three 
spines (Haeckel’s „basal tripodinm‘‘) turned upwards, and one 
— according to the above designation the apical one — downwards. 
In tliis way, the network in Plectacantha and Phormacantha should 
bo considered as apical, not basal. 

If, however, one goes in the natural order from the simple 
forms, without a network or with a very incomplete one, to such 
ones as the Cyrtoidea, it seems most natural to consider the three 
spines — as above — to be basal, not apical. 

On the whole, perhaps this is the right place to say a few 
words about the natural position of balance in the water. 
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Haeckel considers those forms which have a marked principal 
axis to be „ monostatic ‘‘j supposes that they swim in one definite 
{) 08 ition of balance. As the skeletons of NasseUaria with their 
substantial spines and net walls must bo considered decidedly 
heavier than water, their plasmatic parts are most probably lighter, 
in order that the form may be able to float in smooth water, when 
no selfraotion is supposed. 

It is another matter, whether it follows from this that these 
forms are monostatic, as Haeckel supposes. It seems, however, 
natural to conclude that the plasmatic parts support the skeleton 
and not the reverse, so that it would appear most likely that the 
central capsule is situated under, not over „the tripodium (in those 
forms which have an imperfect skeleton). 

If, however, the centre of gravity of the plasmatic parts is 
under „the tripod“, it is not impossible that the centre of gravity 
of the tripodium, by which, naturally, the basal position is deter- 
mined, may coincide with that of the plasmatic parts, and thus 
the balance in the water be indifferent. 

One would think that such a position of balance would provide 
important advantages and would safeguard against a separation of 
the central capsule from the plasmatic parts of the skeleton. 
There are, moreover, several details concerning the different NastfeU 
laria skeletons which seem to suggest that the centre of gravity 
of the skeleton is very near that of the plasmatic parts. Thus the 
substantial „tophorn“ (Hck.) which is found in numerous forms of 
Cyrtoidea may be mentioned as an instance of this. It is especi- 
ally this solid tophorn which makes it appear not improbable that 
the centre of gravity of the skeleton, if it docs not coincide with 
that of the plasmatic parts, even might well be nearer the cephcilw, 
so that the form when thoroughly balanced would swim with the 
eephaUs and the tophorn downwards. 

In this connection, it is an interesting fact that the central ! 
capsule in several Cyrtoidea — e. g, Clathrocydas, Corocalyptray 
lyiciyophimiis (cfr. Haeckel, L. 86, pi. 60, Ol) is lobed, and has 
a small part in the cephalis, while four long, widened bags extend 
through a large pait of the tlwnix. If these bags are lighter than 
water, their natural position in the heavier skeleton will be up- 
wards (although the species, of course, would also swim steadily 
with the cephalis upwards, if only the centre of gravity of the 
skeleton lies under tliat of the plasmatic parts). 

Here I will not omit to add that this peculiar condition of 
the central capsule in Q/rtoidea suggests an original placement in 
the eepluilw, while later on it has got its greatest volume in the 
thorax. This again points decidedly to the probability that those 
forms which have an imperfect skeleton are to be considered as 
Monocyrtkla with an imperfectly developed cephalis (and no tlmrix). 

The apical arches and their secondary arches in Fhormacantha 
form a continuation of the net work up over the sides of the 
apical spine A, thus causing an enclosed dorsal spine, i. e. a „eoli(- 
mella*^ (Hck.), as in Emcenium Hck. and Cladoscenivm Hck. The 
columella is as yet only partially embodied in the skeleton. At 
the same time a further development of the opposite part takes 
place, a rather complete wall being formed outside the ventral arch, 
below the ventral sagittal spine, if this is considered as directed 
downwards. Probably this is to prevent that the centre of gravity 
of the skeleton shall be moved to one side. 

The genus Cladoscetiium, as it is represented by (7. tricolpium^ 
with an almost central columella and even development of the 
skeleton all around it, may quite plainly be derived from an 


interesting, simple form, Protoscenium, which can again be traced 
back to the Plagiacantha type. We may imagine the original type 
with the four main spines developed evenly, and having the 
primary verticil of branches on each of them placed in regular order* 
(Cfr. fig. VIII). If one now imagines' 4 basal arches formed between 
the nearest branches of the dor- 
sal spine, D, on the one side, 
and each of the lateral spines, 

L, on the other (cfr. the lines 
.... on the figure), 2 similar 
arches between the nearest 
branches of the apical spine, 

A, on the one side, and the 
dorsal spine on the other (cfr. 
the lines — — — — on the 

figure) and finally 6 arches bet- ^ 

ween the nearest branches of 

the apical spine and the lateral obUque apical view, 

ones, (cfr. the linos — — • — 

on the figure) one has the Protoscenium type. Here there is an 
almost central columella^ which naturally presents itself as an „apical 
spine “ in contradistinction to the other three, which are all about 
equally developed and want the outer branch in the primary verticil, 
while in the columella all throe branches are well developed. 

The cohmelUiy however, also here corresponds to the dorsal 
spine in the foregoing species. This will also be seen if w-e regard 
the natural position of the central capsule, between D, L^, and Lj^ 

From Proioscmium simplex to Cladoscenium tricolpium, we 
j have again a very plain transition. The branches of the primary 
spines lose their tips and become partes of the arches (as in Phorm^ 
acanthaK The throe branches from the spine D are the verticil 
on the apical spine (alter Haeckel). A ventral sagittal spine is 
also developed, and in this way, perhaps, a counterbalance is formed 
to the net work at the spine A. 

From the Pleclacantha type a series of fonns may again be 
t»‘aced. The net work closes at the base (cfr. corresponding process 
in Ceratospyris) and we have the genus Peridinm, which always 
seems too to have the ventral, sagittal spine which often is, how- 
ever, but weakly developed. One can hero, partly because of the 
meshes round the dorsal spine, more especially because of the 
characteristic peculiarity in the position of the ventral and left 
lateral arch, (suspended from a common, basal, primary branch 
from the left lateral spine, cfr. Pkctacantha) bo convinced that 
Haeckel’s „apical .spine“ coiTosponds to the basal dorsal spine, D, 
in the genera with imperfect skeleton. One finds also in Peridmm 
several of the characteristic peculiarities of Plectacantha oilciskos, 
e. g. the larger, secondary meshes with their conspicuous byspines. 

If the connection with Plectaeantha oiMekos may be taken as 
certain — there is, perhaps, an intermediate form, the one already 
mentioned which resembles Plectacantha oikiskos^ but has a ventral 
sagittal spine — the connection between Peridium and Cyrtoidea 
is at any rate quite as certain. Here, however, as mentioned above, 
the .fCephalis^^ corresponds to the basal network of the simpler 
forms. One can plainly see in young Cyrtoidea^ where it is prin- 
cipally the cephaliSf which is fully formed, how the thorax is devel- 
oped betw'een the outward pointing byspines on the primary and 
secondary arches of the cephalis. 

In Lithomelissa setosa, which can quite naturally be derived 
from Pendium, the spine A runs inside the thorax, which it thea 
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pierces in a direction obliquely downwards. In this way it un- 
doubtedly takes an important part in the formation of the thoraxy 
partly with branches, partly with arches to the other primary spines. 
The spine D runs nearly in the cephalis wall, obliquely upwards, 
as an apical horn — „tophorn“ (Hck.) — which is but little con- 
spicuous, while the spines Lj. and pierce the thorax in, or a 

little below, the „neck“. The ventral sagittal spine protrudes 
obliquely from the region of the neck as a lower „ frontal horn“ 
(Hck., in contradistinction to the „apical spino“ as a „higher 
occipital horn*‘). 

The peculiar swellings seen in the region of the neck in 
Lithomelwsa setosa and similar forms, will find a natural explanation 
through the above mentioned process of formation of the thmax, 
and this also gives an explanation of the indistinct outer boundar}' 
between the cephalis and the thorax. The proper boundaiy is to 
be found near the primary arches, where it is defined by internal 
lists („cortinar septum“ as Hck. mentions in some species). These 
are not in the same plane, just as in Pledamntha and Feridium. 
As the secondary spines on the left and right lateral arch through 
additional secondary arches now form the adjoining part of the 
thorax, two crimpings on the sides about the spine D will be 
caused at the boundary between the cephalis and thorax. 

In Cyrtoidea there is also developed an inner spine, which 
extends from the central rod througli the thorax. It appears to 
be very variously developed, and is sometimes branched. It always 
seems to extend from the ventral end of the central rod, at the 
same point which is also the starting point for the primary, lateral 
spines and the ventral sagittal one, and it extends in a direction 
contraiy to the cephalis. Its object seems to be to protect the 
large opening, which is the w^eak point, or perhaps it is to act as 
a suppoii; for the lobes of the central capsule. As a rudimentary 
spine, it can be traced right back to Phorynamntha. 

The more richly developed the Cyrtoidea forms become, the 
more it seems that the original spines and arches are retrograded. 
The four primary spines, as well as the ventral, sagittal spine can, 
how^ever, be clearly recognized in every instance, as far as my 
experience goes. In the genera Helotholus, Androcyclas and Clathro- 
cyclas, perhaps also Stichocorys, 3 of these spines. A, Lj^, and Lj, 

^re found as simple, protruding spikes. In the genus Androcycla.^ 
the spine D forms the large, substantial „tophorn“ (Hck.). Sim- 
ilarly in Clathrocyelas, where the other „tophorn“ is formed by the 
protruding ventral sagittal spine. 

The consecutive links of the many linked Cyrtoidea are formed 
out from the cephalis as may easily be proved in young individuals. 
Such forms as LithomeU8.sa will, therefore, when young resemble 
Peridium, Clathrocyelas and Androcyclas and be similai’ to Dicyrtida 
(instead of Tricyrtida) etc. 

The genus Amphinvclissa (Botryopyh setosa Cl.) seems to 
have a structure which is considerably different to that of Litho- 
melissa, with a fuller development of the primary skeleton parts 
of the cephalis. If I have understood it rightly, it would seem 
that its thorax is formed from the cephalis by secondary spines on 
the secondary arches, that is with the starting point higher up on 
the cephalis, while the thorax of Liihomelissa and similar genera 
are chiefly formed from the primary arches and their byspines. The 
result is therefore, that Amphimelissa has a broader (^phalis, w^hich 
is more enclosed, or even entirely so, and which does not distinctly 
appear to be separated from the thorax. (Cfr. further under Am- 
phimelissa), 


The genealogical tree for the forms which occur in my material 
will, after the foregoing, be as follows: 

SUcliocorys 



>< = cToundform with 4 primary spines 

In the following pages, I liavo lor practical reasons preferred 
to retain (at any rate })reliminariJy) Haeckel’s method of placing 
the Cyrtoidea. where therefore the „apical spiiie‘‘ is the spine D, 
and the „dorsal one‘‘ the spine A, while further the right and 
left lateral spines cliango plactjs. Where, however, letters are 
used, I have ap})lied them as above. 

With regard to the distribution of the species of NasseUaria 
which I have observed, I will add a few remarks, and these will 
also, as a whole, be applicable to the above nientioiied species of 
the division SpumeUaria, 

It is diflicult, from the material treated, to come to any re- 
liable conclusion as to whence the various species really come, and 
this indeed is the ease with most of the plankton species wliich 
occur in my material. We know very little indeed about the di- 
stribution of these radiolaria. for the majority of the species found 
are either quite now or had only previously been known from the 
west coast of Norway. But, fortunately, Clkve has also observed 
some of the species in question (especially from tho sea near Spits- 
bergen), so that the distribution of just these species can be rather 
more completely stated. It has also been of great service to me 
that Dr. Hjokt and Dr. Gkan have kindly favoured me with a number 
of plankton samples for examination which were taken on S/S Mi- 
chael Sars’ expedition in the Norwegian Ocean. I have, however, 
not yet been able to find time to work through the whole of this 
material, which, having been collected from settled places in the 
most important currents, will supply valuable information with re- 
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spcct to tho dependence of the radiolaria on temperature and sali- 
nity. Unfortunately, there are no samples from deeper water. 

It may, nev'ertheless, be concluded with certiiinty that all tho 
species here mentioned of the divisions Sjmmellarin and Nmsellaria 
ar(^ oceanic species. There may, however, bo differences of opinion 
as to whether they are northern or southern forms. Cleve states 
(L. 40) that some species which belong’ here (from the Northern 
Atlantic) must be considered to be derived from the Northei*n Pacific 
by way of tho Northern Arctic basin. He comes to this conclusion 
partly because several of these species have been found in the 
northern part of the Pacific, and partly because they do not occur 
in samples taken hirther south than 40^ n. lat. 

Gkan (L. 70, p. 149 — 154) considers these species to be of 
southern origin. 

As fai’ as I can gather, Cleve’s statements are generally based 
upon examinations only of surface samples. My impression is that 
the majority of these radiolaria come from tlie northern part of 
the Atlantic, where they appear to occur in the mixed Atlantic 
waters. In the deeper waters of the Norwegian Ocean, there are, 
perhaps large numbers of these northern species. In a deep 
water sample from the sea between tho Faeroe and Shetland Isles, 
which was taken by Mr. Clark and kindly placed at my dispo- 
sition for examination, I found a comparatively large number of 
those species which occui* on the coasts of Norway, and some of 
these species wore numerous. 

It appears to bo certain that ocean water of between 34 and 
35 %o salinity contains many species of these radiolaria. Perhaps 
here too they occur for the most part in the deeper layers. 

On the other hand, there appears also to bo species (of those j 
mentioned in this paper belonging to Spumvllaria and Nassrllaria) | 
which belong to the salter, warmer waters of tho Atlantic, but ; 
their number is comparatively small. I 


Key to the genera of Nassellaria.\) 

SlieHs with plainly latticed cephalis and thorax, or 
more joints. 

More than 3 joints; rather narrow shell 
with no or inconspicuous spines Sficlwcorijs. 

3 joints (cephalis, thorax and abdomen). 

Thorax with 3 long protruding 
spines, each with a broad base; 
no broad top horn DU tyomm. 

Thorax with 3 to 4 slender 
and short spines which may easily 
be overlooked. 

2 diverging, 3-cdged 
tophorns ; broad thoi’ax ; 
short, expanded, brim- 


shaped abdomen ........ Cktihrocydas. 

1 conspicuous, 3-edged 
tophorn ; thorax narrower, 

not brim-shaped Androcyclas, 

2 joints (only cephalis and thorax). 

Cephalis riidimentaiy; large 
thorax Litharachnmm. 


Only to help in the detemninatiou. 


Thorax little developed with 
narrow spines which form 6 or 

more „basal feet" 

Thorax with piercing, 3-edged 
spines or with 8 . regulai* basal 

feet 

Thorax with piercing, slender 
spines without conspicuous edges. 

Thorax broad and low, 
campanulate ; cephalis with 

numerous spines 

Thorax narrow and high. 
Cephalis very 
broad, not plainly 
constricted from 

the thorax 

Cephalis nar- 
rower than the 
thorax, easy to 
distinguish 

Only cephalis, plainly latticed. 

Cephalis with a sagittal ring (bilocular) 
No sagittal ring. 

5 long, 3-cdged spines, one of 
them forming a nearly central 
columella with an inner verticil of 
3 branches and protruding above 

as a tophorn 

The same, but tho columella 
wanting tho inner verticil of bran- 
ches 

No broad, 3-edged spines. 

No columella 

(Incompletely latticed 
shell with indistinct, margi- 
nal columella 

More or less incomplete skeletons, not plainly latticed. 

A strong sagittal ring with spines and 

some few meshes 

No sagittal ring. 

Tho ventral sagittal spine is 
present. 

Rather well developed 
network (at last with 
numerous slender ar<*.hes 
and spines at the outside) 
No network, only strong, 
bent spines with numer- 
ous scattered branches . . 
(5 strong, straight, 3- 

edged spines 

The ventral sagittal spine is 
wanting. 

A very incomplete ce- 
phalis with very few, 
largo meshes and nearly 

central columella 

No columella. 


Acanthocorys. 

Dictyophimm^ 

Helotholus. 

Arnphimelissa. 

Lithomelissa. 

Ceratospyris^ 

Cladoscenium. 

Emcenium. 

Peridium. 

Phormacantha). 

Dictyocirciis. 

Phormacantha.. 

Campylaeanthu. 

Euscenium). 

Protoscenium.. 
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Only two pent- 
agons with a side 
in common and 
the opposite cor- 
ners connected 
through a poly- 
gonal beam; long 
spines in the 

corners Gfnmphma, 

More or less 
developed net- 
work, forming a 
conical cephalis, 
open below .... Fleckwantha, 

Only the 4 main 
spines with a ver- 
ticil of 3 branches 
on each of them; 
no or but few 
connecting arches 
developed Plagiacantha. 


TIIC. 1, Pleetoidea Hck. (Pla^onlda and Plectanida). 

Plaaiacantha aracbnoides Cla^. 

J0RGKNSEN L. 91, p, 72. 

In a previous paper (.Jorgensen 1. c.), I have in detail de- 
scribed the structure of this species and shown that, from this 
structure, it would have to be classed as belonging to IlAECKKri’s 
genus Plagiomrpa or — the form which is furnished with connecting 
beams — to Periplecta Hck. At the same time too is mentioned that 
this structure — as it is explained in the foregoing pages here — 
is the ground type for a largo series of forms. 

It is likely that still otlier species are included in the above 
name. Haeckei/s Plectophora araehnokles can, however, not be 
distinguished from Flagiarimtha arachnouU^s, 

In the present material, this species was found only rarely 
and in small numbers, generally in deep water samples, up to .*>0 
m., only exceptionally near the surface. Almost entirely absent 
during the diatom inflow. 

distribution : ^ According to Cleve (L. 40, p. 180) a northern 
form, belonging to Tricho- and (Ihaetoplankton. Frequent on the 
west coast of Noway, seems also there to be absent during the 
diatom inflow. In August 1903, numerous between the Faeroe 
and Shetland Isles and in the sea north of them, near the surface 
(L. 18, 1903—1904, nr. 1). 

The species would thus seem to belong to the northein part 
of the Atlantic, and especially to be abundant in the North Sea 
and north of Great Britain during the summer months. 

Campylacantha n. gen. 

Has the four primary spines, D, L^., and A, as well as 

the ventral, sagittal one, V. The dorsal, sagittal one, D, is bent 
strongly downwards. The lateral, basal spines, Lj, and Lj, are 

also bent downwards, being as usual directed half forwards and 


half sideways (so as to bo ventral lateral). The ventral, sagittal 
spine is rather thin, almost straight, bent strongly downwards and 
converges distinctly towards the dorsal, basal spine, I). 

The principal difterence between this and the pi-evious g“enus 
lies in the ventral, sagittal spine. 

The primary verticil of bi’anches (cfr. the introductory remai ks 
under Nam^llaria) appears only on the apical spine, wliicdi is with- 
out any other branches. 

I 

! C. cladophorn Jimu. n. sp. 

j (PI. XTI, 47). 

j The sagittal, basal spine is best developed, vciy strong, long, 
strongly bent, gradually narrowing olV into a long line point, like 
all the stronger main spines and branches three-edged. One edge 
is dorsal, the others lateral. On tliese three edges, there are strong, 
expanded, narrow pointed branches, several in a row along the same- 
edge, rather scattered and not clearly forming verticils when com- 
pared to the branches on the other edges. The branches become 
shorter towards the end of the main spines. The larger branches 
arc in their turn furnished with similar squarrosc branches. 

The basal, lateral spines are also strongly developed, although 
not quite so much so as the sagittal, dorsal one, in other respects 
corresponding precisely in form and arrangement of branches. 

I The apical spine is much less developed, having only a verti- 
cil of three branches on the corresponding place to the verticil of 
Plagmmitha, outside this being thin and unbranched. 

The ventral, sagittal spine is thin and unbi'anched, almost 
straight, pointing obliquely downwards betw’een the lateral spines 
and being somewhat shorter than these. 

: In addition, in well developed forms, there appears to be two 

strong, lateral arched branches extending from the basal, dorsal 
spine at the base of the apical spine. These arched branches form 
a pair of secondary, lateral spines, Ij, and 1|, in form and arrange- 
ment of branches corresponding to the primary, lateral spines, only 
less developed. In those individuals whore a smaller numbers of 
secondary spines were developed, tliey were not visible. But it 
must bo remarked that the species is very brittle, so that the 
branches are easily bi oKen oif. 

This species is especially interesting, as it seems to shoAv the 
evolution of the ring species. Cfr. above and under the following 
species. 

Rare, always in small numbers, only in deep water samples. 
Seems to be boreal oceanic. 

j JJistrihution : Otherwise only observed on the west coast of 
Norway: The Oster Fiord, very scarse, in deep water. 


Vll €. 2. ^tephoidea IIck. (jUJtephanlda and 
^emantida). 

Dlctyoelrcuw u. ^cn. 

(Cfr. pi. XIU, f. 48). 

A strong, sagittal ring, one side, the dorsal, being less bent 
than the other, the ventral. (This peculiarity of the ring species 
is also mentioned by Haeckel). This ring is in the following de- 
scription supposed to bo placed downwards, not upwards as by 
Haeckel. 


17 
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On the dorsal side of the rin^^ there is a long spine, pointing 
obliquely backwards and upwards, the apical spine, A, in the plane 
of the ring. On both sides of this apical spine, there are two 
large, pentagonal meshes, diverging at right angle on each side, 
both in the same plane perpendicular to the plane of the ring, 
"riiese aro the right and left transverse meshes, a^. and aj. Those 

meshes are again both in a dorsal and ventral direction joined to 
two similai’ pairs of meshes, the dorsal lateral meshes, f^ and fj, 

situated in a dorsal direction from the transverse meshes, and the 
ventral, lateral meshes, bj. and b|. Those lateral meshes point ob- 
liquely outwards from the plane of the ring. They are thus not 
in pairs in the same plane, but the plane of tlje right one forms 
an angle with that of the left one, both being turned from a po- 
sition perpendicular to the plane of the ring in a direction away 
from the centre (fig. IX). 

In a ventral direction from the pair of 
meshes b, 8—4 more or less complete pairs 
of meshes follow^ c to e; in a dorsal direc- 
tion, however, there aro only three protruding 
spines, g, the middle one being in the plane 
of the ring, the other two pointing obliquely 
outAvards and downwards. Himilar protruding 
spines are found at several points (cfr. the 
description of the species). 

Although I am but imperfectly acquainted 
. , * . , vvith this form, having only seen a couple of 

King and meshes f, apical ^ , ' , i. ^ -i. 

view (xchematicaiiy). individuals, 1 liave endeavoured to trace its 

structure as coniplety as possible, as it is a very 
interesting form, which seems to be well suited to throw' light upon 
the connection between the i*ing forms of Nassellaria and the gioup 
F/erMclea Hck. on the one hand and the group Zyyoffpi/rida Hck. 
on the other. 

The connection with the latter seems to me to be quite evident, 
leaving scarcely no doubt that such forms as (kratosjiyris are 
evolved from a ring like Dicfyocireus with a further development 
of meshes on both sides outside those described, until there is on 
either side formed a closed network. The conspicuous narrowing in 
Geratospyris at the sagittal ring corresponds very beautifully to the 
right and loft meshes which extend forw'ards from the ring, e. g. 
in the pair of meshes b and f. 

The connection with the group Fkeioidea is less clear. On 
this point, however, the genus Campylacayitha seems to furnish 
valuable information. As above mentioned, 1 consider the sagittal 
ring to be formed by the connection of the dorsal and ventral sagittal 
spines (or of meeting branches). Further, I consider the branches 
hj., hj between the meshes a and b to correspond to the ventral, 

lateral spines in Vanipyhcanthch and the branches i^., i| between 

the meshes a and f to correspond to the dorsal, lateral ones. In 
this way too, the largo transverse meshes a, diverging at right 
angles, situated between the dorsal and ventral lateral spines in 
Campylaeantha^ aro explained, as well as the centrifugally directed 
pair of meshes b and f, formed by the partly forward pointing 
ventral, lateral spines, and the partly backward pointing dorsal, 
lateral ones; 

Z>. clathrattw Jobo. n. sp. 

CPI. xm, flg. 48). 

To the description above^ I will add the following, which 
applies to the individual illustrated: 


After the pair of meshes a and b, there follows in the same 
direction (ventrally) two strong, but smaller meshes, c, one on each 
side. In the corner between b| and C| there is a secondary, smaller 

mesh. After Cj there follows yet another mesh, dj, while the cor- 
responding one on the right side is w^anting, but there is a trace 
of it in the shape of a protruding spine. (Tliis mesh is probably 
developed in elder individuals). Then comes a pair of strong, 
obliquely diverging spines, k, and then two similar ones, g, with 
an intermediate one in the plane of the ring, which spine might be 
considered to be the protruding point of the primary dorsal (basal, 
sagittiil) spine. Following this bundle of throe spines there aro, 
in the same direction, the tw'o large meshes f, which again stretch 
up to the pair of meshes a. 

On the stronger branches, there are several protruding spines, 
which generally point obliquely outwards from the plane of the 
sagittal ring, in a direction away from the centre. Besides these, 
there are three spines protruding in the plane of the ring, the 
apical spine, the protruding, dorsal, basal, sagittal one at g, and 
the protruding, ventral, sagittal one between the meshes b and c 
(broken off on the specimen illustrated). 

In addition to these, w'c have some secondary spines, as for 
instance the conspicuous twins on the outer side of a|. The two 

meshes bj. and bj are connected by an arched (ventral) beam w'hich 

is bent outw'ards, and carries in the middle a rather strong, se- 
condary spine pointing outw^ards. 

The sagittal ring and all the stronger branches and spines aro 
three edged. 

The diameter of the ring is about 60 ii, 

I The individual described was probably not fully developed, 
i Judging from the many surprises which luive met me with reganl 
to imperfectly developed rmUolaria^ I cannot but remark that it 
is perhaps not altogether impossible that the Dictyoeireus dathratm, 
here described, is a young form of Geratospyris or a similar spe- 
cies of the group Zyyospyrida, 

This species does not answ'er well to Hakckel’s system, so I 
have been obliged to classify it as a separate genus. It would have 
had to be classed as belonging to the group Seniuntida Hck, in 
which there are species w'hich in structure in important respects 
undoubtedly agree very well with the species here described. It 
especially answers well 'to the genera Semayitidhm Hck. and 
SemantiscHs Hck., both of these having the three large pairs of 
meshes corresponding to a, b and f. These genera h^ve, however, 
not the long apical spine. 

Very rare and only singly: Henningsva^r, 1^99, 0— 
280 m. 

VII C# 3. Zygospyrida Hck. 

Ceratoiipyrlfi Hck. 

I do not consider this genus to bo w^oll characterized by Haeckeu ; 
but it is, at any rate, easily recognized. 

In the material examined, I have only found one species be- 
longing to it. 

C. byperhorea Joeo. n. »p. 

(PI. XIII, fig. 49). 

I have only seen very few individuals of this species. Its 
structure seems to be of precisely the same type as that of Dictyo- 



Fig. IX. Dictyocirctis : 
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(fircus clathratiw, only that, on both sides of the sairittal ring, 
there is a farther development of the net work, which has become 
two complete domes, one on each side. 

The primary pores (nearest the sagittal ring) are polygonal, 
the others being irregular roundish and oblong and varying consi- 
derably in size. The separating walls are strong, with here and 
there narrow, protruding points which form obliquely diverging 
narrow spines. There is also a rather plentiful number of similar 
byspines. 

All the spines are little prominent, to V 4 — V 2 of the diameter 
of the sagittal ring. 

The species does not appear to bo identical to any of Haeckki/s. 

Very rare and only singly: The Vest Fiord Vi 1899, 0 — 

200 m. 

Distribution: In the warm, salt waters of the Atlantic beyond 
Sendmorc (S/8 Michael Sars, Va 1901, between stations 4 and 5, 
in the surface; efr. Gran, L. 70, p. 149), very sparsely; the 
Oster Fiord near Bergen, at a great depth, here too only singly. 


YIl C. 4. jHonocyrtlda Hck. 

The genera Pledacantha and PhormacantJuif as also the genus 
Ptotosemium, should properly be referred to the group Plectoidca 
Hck. (in account of their more or loss incomplete skeletons), but 
is placed here in order not to break their natural connection with 
the following genera. 

Plectacantha n. geu. 

(PI. XIII, i*. 50—58). 

Has the four primary spines, the sagittal, dorsal, basal one, D, 
the two ventral, lateral, basal ones fij. and Lj, as well as the sa- 
gittal, apical one A. Besides there are, between these, three pri- 
mary arches developed, one ventral, between the ventral, la- 
teral spines, and two lateral Bj. and B|, between the dorsal, basal 

spine and the right and left lateral one. In this way, 3 large, 
pentagonal meshes are formed, the primary ventral mesh, the pri- 
mary right lateral and the primary left lateral meshes. 

As mentioned above in the general remarks on the Nassellaria 
group, the ventral mesh and the left, lateral one have as a side 
in common a short branch which descends from the under side of 
the left, lateral spine, while, on the other side, the right, lateral 
mesh and the ventral mesh reach immediately up to the right, la- 
teral spine. 

There is no ventral, sagittal spine extending from the common 
starting point for the two ventral, lateral main spines. 

In addition to these primary spines and arches, secondary ones 
are also more or less developed, and form a comparatively rich 
network, which is, however, open, or very imperfectly clo.sed 
beneath. 

P. oikiako» Juro. n. nomen. 

(Pi. XIII, figs. 50-67). 

Periplecta intricata (Cl.) .JoRa. L. 91, p. 73. 

Peridium (?) intricatum Cl. L. 30, pi. 2, f. 8 a, b? 

Peridhm (?) laxum Cl. 1. c. pi. 2, f, 9 a, b? 
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The primary verticil of bivam’hes of the apical spine has (ge- 
nerally?) only tw'o branches, pointing upwards and outwards in the 
angle between the dorsal, basal spine and the lateral ones. Those 
two branches together with the protruding middle stem form three 
undivided spikes, about equal in length. 

The left, lateral spine, L|, has the primary verticil complete. 
Of these three branches, however, the inside one (1|| in fig. \', p. 

124) is — as previously mentioned — transroimod into a short, 
strong arch, pointing downwai’ds, at the end of which the h‘ft, 
lateral arch and the primary, ventral one meet. The two other 
branches form with the protruding middle stem, three, diverging, 
long, single spikes, pointing obliquely outwards and to the sides. 
By those three long, protruding spikes, the left, lateral spine may 
always be easily I’ocognized. 

The riglit, lateral spine has only retained one branch of the ver- 
ticil in its original form, the other two being brancdies for the two 
corresponding, primary arclios, one belonging to the ventral arch, 
the other to the right, lateral one. There are conse(juently here 
two long, simple spikes, about equal in length, the outer branch 
in the primary verticil and the proti’uding, middle stem. 

The dorsal, basal spine has only one simple branch of the 
verticil, pointing outwards and upwards (d^ in lig. V, p. 121), the 

two others being strong, arched branches, diverging nearly at right 
angle on both sides. 

One of these branches forms the right, the othei’ the left la- 
! teral arch, '^fho middle stem of the basal spine is here branched, 
there being one or two similar secondary arches outside the pri- 
mary, lateral ones. The dorsal, basal spine, therefore, only shows 
one simple, protruding spike. A similar, smaller byspine is gener- 
ally to be found farther out. 

The dorsal spine is the longest and strongest, the apical one 
is shortest and weakest. 

Outside the ])riinary meshes, secondary ones are developed 
more or less richly, varying considerably in size. 43icse unite to 
form a „network“ which is generally rather imperfect, but would 
seem, on older individuals, to be made more complete by the ad- 
dition of connecting beams across the larger, siicondary meshes, so 
that these meshes finally are smaller in size and more in number. 
Generally speaking, the nctwoi'k is conically expanded downwards, 
and seems, in the case of older individuals, finally to be imperfectly 
closed beneath by the development of a few, tine, long, transverse 
beams. In the material examined specimens with such nearly closed 
network were always rare. 

Of the more important byspines and secondary meshes, I will 
only mention the following which seem always to be present, and 
may serve to help in identifying the species. Under the protruding 
right lateral spine a large, secondary, pentagonal mesh will be 
found. The left, lateral arch has a strong byspine in the middle, 
pointing outwards and upwards, and under it, there is a large, se- 
condary mesh. On both sides of the dorsal spine, outside the pri- 
mary, lateral arches, on the left side will be found two secondary 
meshes, and on the right side one ; the latter being the largest, 
but it is perhaps later on divided into two. 

Moreover, on all the stronger arches, there is a more or less 
rich development of byspines, pointing outwards and upwards, some- 
times twins, directed upwards-outwards and downwards-outwards. 

The beams are thin in young individuals, especially at the 
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outer .secondary meshes; they are much stronger on older indivi- 
duals. 

The length of the basal, dorsal spine is i 55 ix. 

Cfr. JoK(JE]SHKN 1. c. 

T considered this species first to belong to the genus Periplecta 
Hck. ; but as I later on found that what with Haeckel charac- 
terises this genus is also characteristic of all closely related ge- 
nera, as I am acriuainted with them from plankton samples (not 
drawings), 1 have been obliged to change the name of the genus. 

I at first considered this species to be Cleve’s Peridiinn intri- 
mtim^ and this may be correct, but it cannot be proved to be so 
from Clkve’s illustration nor from his de.scription. As it is, more- 
over, ((Uite as probable that Cleve’s Peridiiim (?) laxum also belongs 
to this species, T consider it best to retain the manuscript name I 
originally had given the species before Cleve’s work was published. 

Not rare, but always in small number. 

Distrihutim : Not rare on the west coast of Norway, always 
scarce. Probably boreal oceanic. 

P. triehoides Joro. n. np. 

(PI. XIII, f. 58). 

Peridium (?) Imxim Cii. L. 30, pi, 2, f. 9 a, b? 

I have only an imperfect knowledge of this species, a.s I 
have only seen a few specimens, and at first took the.so to be- 
long to the preceding species. 

It has the same primary spine.s and primary arches; but there 
appears to bo the important difference that the ventral, primary 
arch and the left, lateral arch both extend to the left, lateral spine, 
not to a common basal branch from the latter. On the other hand, 
there is a strong, secondary arch between the left, lateral one and 
the nearest side of the primary, ventral one. 

[u outer appearance, this species is very different from the 
foregoing one. Instead of the numerous secondary mc.shes, long 
connecting arches are developed, which form together a longish, 
ovate, very imperfect network of long, fine arches. The largest 
and strongest of these run between the two lateral arclujs and form 
a very large, ovate mesh, pointing downwards. On its sides, espe- 
cially in a ventral direction, similar large meshes are developed, 
bounded by fine arch branches, which run from the primary arches 
to the said large, secondary one, or between secondary arches. On 
those arch branches, veiy line spines are scattered, these probably 
later on being developed into arch branches between the secondary 
arches. It is likely that a network wil appear which is imperfectly 
closed beneath by basal, secondary arches, on older individual.s. 

On the primary, basal spines, short byspinos are also found 
on the pieces inside the primary arches. 

This species is undoubtedly different from the foregoing. It is 
not certain whether it should be reckoned as belonging to the 
same genus; but it wants, as does the foregoing one, the ventral, 
sagittal vspine. 

Very rare and scarce, though certainly to some extent over- 
looked: ‘Vi 1899, 40 miles N. W. of (jaukvmre, 0—700 m. j 

Dhtrihitm}: Also on the west coast of Norway, but only I 
occasionally and in small numbers. | 

Phormacantha n. gm. 

Has the same four primary spines and the same three primary | 
arches as Plectucantha, There Is, however, also a ventral, ^gittal | 


spine, which is less strongly developed than the others („der se- 
oundare Mittelstachel", Jorgensen L. 91, p, 77). The network, 
as in Pkctamnfha, is at a late stage and only imperfectly closed 
beneath. 

P. bystrix 'iJouQ,) 

(PI. XIV, figs. 59—63). 

Peridium hysirix Joeg. L. 91, p. 76. 

The primary spines and primary arches as in Plectacantha 
oihiskoa. The ventral arch and the left, lateral one also here mn 
together to a strong, basal arch branch from the left, lateral main 
spine. 

Outside the ventral, sagittal spine, there is an extended net- 
work of numerous, secondary meshes, which both below and on 
the sides are connected by fine transverse beams to a correspond- 
ing one on the sides of the dorsal sagittal spine. In this way a 
network is formed, which is imperfectly closed beneath. 

There are numerous byspines. Between these and the lar- 
ger beams more or los.s numerous and mostly thin, arch-shaped, 
connecting beams are extended, which are in their turn here and 
there connected by similar, arched, line beams, which at a later 
stage of development are provided with numerou.s, fine spines. 
These are, pos.sibly, later, at any rate to some extent, developed 
to similar fine connecting arches, which more or les.s completely 
envelope the network. 

The development of the arches is here further advanced than 
in Plectacantha oikidvs. From the three branches of the apical 
.spine, arch branches extend, the apical arches, one to the dorsal, 
basal spine, and two to the primary, lateral arches. These apical 
I arches may at the corners, as well towards the apical .spine, as 
j towards the dorsal one and the primary arches, be enveloped by 
similar arches. 

Cfr. also .loBGENSEN 1. c. p. 77. 

At a younger stage, this species strongly resembles Plectacantha 
oikisl'off. The venti'al, sagittal spine, however, makes it easy to 
distinguish between them. At an older stage, they are so different 
that they can hardly bo confounded. 

It is likely that there is more than one .species which belongs 

here. 

I'his form is very interesting, clearly being a connecting one 
between the groups Plectoidea and Monocijrtida, I formerly con- 
sidered it to belong to the genus Peridium^ and there is hardly 
any great or important difference in the structure of the genera 
Peridiurn and Phormacantha. It seems, however, most practicable 
to separate the imperfectly latticed forms from those which have a 
regularly developed lattice work wliich is closed beneath. 

On the othei* hand, tliis genus — as more fully explained in 
the introductory remarks to Nascellaria — forms clearly a transition 
to the genera Euscenmm Hck. and Cladosemium Hck. When the 
apical arches are further developed, an enclosed spine will result, 
a „columolla“. 

The larger forms have a „network“, which is about 70 |x in 
height. 

Rather frequent, though never numerous, in deep water samples. 

Distribution: The same as that of Pheiacantha oiktshos. 

Gonospbmra Jobo. n. geu. 

The very peculiar, little species which belongs here, seems to 
be constructed in the following way: 
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There are two rather regular pentagons, having one side in 
common. Their planes form an angle of about 120 At the four 
corners there are long ^pines, pointing obliquely outwards in differ- 
ent directions. Between the fifth corners, one in each pentagon, 
opposite to their common side, there is a three-jointed connecting 
arch, bent outwards from both the pentagons. This arch carries in 
the two corners which do not lie in the original pentagons (but 
farthest away from them), two long, diverging spines. 

G. primordialis JOrg. n. sp. 

(PI. XIV, flgs. 64-68). 

I will add a few remarks to the description already given of 
the genus. In most positions, this species will have the appear- 
ance of a more or less distinct pentagon, with long spines at the 
corners, and also a connecting arch with three similar spines. 
Looking straight towards one of the two pentagons (with a side 
in common), the connecting arch with its spines, will look like two 
long spines, connected by a short cross beam. 

I cannot say where this species really belongs, but judging 
from the skeleton and the position of the central capsule, it would 
seem to belong to the Kmsellarui, I have, however, only once 
seen the plasmatic pails. The species does not seem to be so very 
rare, but is easily overlooked on account of its small size. 

Found in rather many samples from deep water, always in 
small numbers. 

Distrilmtion : Also on the west coast of Norway. Probably 
boreal oceanic. 

ProtOMceniani n. gen. 

PI. XV, fig. 69. 

With regard to this interesting form, reference should be made 
to the introduction to the group Nam'llaria, In the following, it 
is placed as Cladosccnium and the species belonging to the Cyrtoulva 
group, with the spine I) upwards and the spine A downwards, j 
The expression, „the apical spine “ tlierefore here has the same | 
meaning as with HAECKEii, but is the same as tlie spine 1) in the 
foregoing. 

Further, in the following Lj. denotes „tho left“, Lj „thc right“ 
lateral spine, cfr. above. 

The usual four, primary spines are present, all about equally 
developed, the apical one (D), however, perhaps best. Tho basal 
spines form a very flat pyramid; they are most distinctly directed 
downwards at the free ends. 

The primary verticil with three branches on each main spine 
is well developed, on each of the three basal ones, however, the 
downwards pointing (outwards pointing) branch is wanting, while 
the two others everywhere point regularly upwards and outwards. 
On the apical spine (D) all three branches are well developed and 
lie about parallel to the basal spines. All the main spines have 
also a protruding middle stem, w^hich is about equal in length to the 
primary branches. 

Between sets of two of those primary branches which are 
nearest and belonging to different main spines, a sti ong, connecting 
arch is developed near their ends. Of such arches, there are alto- 
gether 9, 3 basal and 6 apical ones. 

Of the three basal ones, one runs in a ventral direction, be- 
tween the ventral branches of the lateral spines, the two others 
laterally, between the dorsal branches of the lateral spines and the 




corresponding branches of the dorsal spine (A). From the dorsal 
branch of the apical spine two apical arches extend to the right 
and left branch of the dorsal spine, and in the .same way, two 
apical arches from the apical spine’s (D) light lateral branch to the 
two branches of the right, lateral spine, and two apical arches 
from the loft, lateral branch of the apical spine to tlie two branches 
of the left, lateral spine. 

These arches all meet in twos the branches at the same point, 
at a short distance from theur end. There may also be found a 
weaker, secondary arch branch extending from the same points of 
the primary branches, but connecting together in twos the bran- 
ches of the same main spine, or connecting those branches with 
the protruding middle stem. In this way, a network which is, 
on the whole, very open, is formed of very large meshes and thin 
beams with 9 short sinkes protruding from a regular verticil of 
three brandies (the (> spikes being basal, the 3 apical) and 4 
longer simple spikes (3 basal, 1 apical). 

This is an intoresting speeics whidi, as proved in the intro- 
ductory remarks, may be considered to be the original type for 
the genera Kusmikm Hck. and Chuhmniiwm JIck., with a nearly 
central columella. 

P. simplex ((Jl.) 

(PI. XV, fi^. 69). 

Pledanrmn shrrpUx On. Ij. 30. pi. 3, fig. 3. 

Cfr. the description of the genus and the introductory remarks. 

Each of the primary branches of tJie main spines lias, as al- 
ready mentioned, near tlieir end, a verticil of 3 branches, of which 
the two are the connecting arches mentioned above, the third being 
a short spine about equal in length to the free end of tlie branch. 
This spine may -- as above mentioned — bo connected with one 
of the approximate corresponding ones, or with the protruding part 
of the main spine, by exceedingly arches. 

Here and there on the ontei’ arches fimj hyspiaes are found, 
which arc jierhaps partly developed into such hair-like connecting 
arches. 

1''ho species is no Plpctunlmn in Hakckei/s sense. Ci-evk 
draws the apical spine as protruding from the common starting 
point of tile basal spines, and has, probably for this reason, classed 
the species as belonging to Hck.’s genus FleHaninw. 

1 have seen only a few individuals of this species; but I have, 
nevertheless, no doubt that its characteristic structure in all important 
points is as above d(‘, scribed. Older individuals liavo, perhaps, a 
more richly developed network of added, scciondary arches. 

Rare and only singly: 1899, 40 miles N. W. of Gauk- 

viero, 0—700 m. Is, however, easily overlooked. 

Distrihutioii : Only noticed by Cleve from two places: 78 
a., 3^ w., deep sea haul; 5G ^ ii., 30^^ w. Probably also boreal 
oceanic, 

Kn^^ceninm eorynephoriun Joro. 

(PI. XV, fig, 70). 

JoRo. L. 91, p. 77. 

Has the four primary spines, about equally developed, and the 
ventral, sagittal one. 

The main spines arc broad, three-edged, broadest in the outer 
half. On each edge there are from 3 to 5, or more, strong, sUm- 
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(l<*r pointed brarichos (spines), more or loss distinctly scattered in com* 
parisoii to those on the other edges of the same spine, only rarely 
fiere and there in distinct verticils. 

Between the neighbouring branches of the diffci-ent main spines, 
rather long and fine connecting beams extend, these being in their 
turn jigain connected by numerous similar ones. Thus a more or 
less perfect net is formed which is host developed between the 
apical spine (D) and the ventral, sfigittal one. This network forms 
a rather imperfect lattice shell with meshes, very uneven in shape 
and size, from small, triangular and trapezoidal to very large, po- 
lygonal openings. Also the inner branches (spines) on the same 
main spine are connected, partly with the main spine itself, partly 
with Cc'ich otlier, also by fine connecting beams, parallel to the di- 
rection of the main spine (as in tlie spines of Hhizaplegma hormtle). 

The meshes of tlio lattice shell strongly recall those of 67a- 
dmcmhim tricoljnum. Very often (in young individuals) so little 
of the network is developed that it would not be justitiablc to 
consider the species as a Euseenium, if ono did not occasionally 
find a well developed latice shell. Cfr. Joroenskn 1. c. 

I^his species is very different from Cladosemium tricolpiumf 
and without doubt is more closely allied to those forms which have 
an imperfect lattice shell (Pkctoidm Hck.). It might be classed 

as belonging to the genus Peripleeta Hck., if it were not for the 

distinct, ventral, sagittal spine. (This spine was previously over- 
looked, and for this reason is not mentioned in my earlier description 

of the species 1, c. p. 77). I prefer at present to let it remain 

in the genus Euseeniumy rather than to start a new genus, as the 
genus Ei(scenmni Uck. certainly requires revision. 

Cladomceniam iricolpium (Hck.) Jaaci. 

(PI. XV, Qga, 71—73). 

Eusemium tricoljrhm Hck. L. 86 , p. 1147 , pi. 53 , f. 12 . 
Cladoseenium tHaolpium^ Jouo. L. 91 , p. 78 . 

Here again we have the four primary spines and the ventral 
sagittal one. The almost central columella corresponds to the 
basal, dorsal spine, D, in Plectacantha oihishos and Fhormaeantha 
hystrix. On the other hand, the connection witli Protoscenmni 
simplex is e\1dent. 

From two, somewhat upwards pointing, branches from each of 
the left and right lateral spine four arches extend upwards and 
unite in twms (those from the same main spine) to form a strong 
apical arch. These are the corresponding arches in Protoseenium 
8'mj)lex, whore they connect the branches of the lateral spines with 
the corresponding two branches of the apical one (D). The tips 
of those branches have disappeared in Cladoseenium, and the arches 
pass gradually into the branches. The two corresponding ones in 
the dorsal spine (A) are also found; but ono of them is not parti- 
cularly conspicuous as there are several similar secondary arches. 

The lattice shell (cfr. Jorgensen 1. c. p. 78) is particularly 
perfect between the apical spine (D) and the ventral, sagittal one. 

There are, where the main spines protrude, rather largo, tri- 
angular meshes formed by connecting beams between the larger 
arches of the shell and the spines, two at the dorsal spine (A) and 
the loft, lateral spine (L^. ), three at the apical spine (D). It is 

only in older individuals that the long, tine downhanging spine.s are 
formed on the basal arches (i. o. the arches between the basal 
spines. A, Lj. and 


There does not seem to be anything of importance to prevent 
us from considering this species to be identical to Busemium tri- 
colpium Hck. It is true that, in HAECKEii’s illustration, the distinct, 
ventral, sagittal spine is not present. There are, how^ever, so many 
details in the illustration, which answ^er remarkably well to this 
species that it is highly probable that they are identical. The 
reason why Haeckel refers the species to the genus Eusemium, 
is that he considers the shell to be closed by the strong apical 
arches, (which are conspicuous in certain sightings of the microscope) 
while it really extends farther up along the apical spine, to the three 
connecting beams above mentioned. 

My opinion therefore is still that the species is a Cladosemium. 
Haeckel mentions the completely cori'esponding upper arches in 
Cladoseenium pectinatum Hck. (L. 86, p. 1150, pi. 98, f. 2), as a 
second verticil of branches of the columella. 

Frequent, always in small numbers, in deep water, up to 
100 m. 

Distribution: Not rare on the west coast of Norway, here too 
sparse, and only in deep w^ater samples. Was found in sui’face 
samples from the warmer and salter Atlantic waters V 2 1901, in 
the sea beyond Sendmere, off Lofoten and Va off Finraarken 
(cfr. Gran L. 70, pp. 150, 151, 154). Mentioned by Haeckel from 
a groat deptli in the Central Pacific. (vLEVe has found the species 
at a great depth west of Spitzbergen and at some places in the 
northern and north western parts of the Atlantic. Cleve (L. 40, 
p. 161) remarks that the species, though often found together with 
Styliplankton (temperate oceanic), does not, however, appear to be a 
Styliplankton form. Cleve considers it likely, either that it comes 
from the northern polar basin, or from the Northern Pacific. Cfr. 
above, p. 128. 

Cladoseenium limbatum J0ro. d. »p. 

(PI. XV, ftg. 74.) 

Resembles to some extent the foregoing species, and is, on the 
whole, of the same structure, but, is nevertheless, quite different 
through the following special characteristics: 

The main spines are more broadly three-edged, each edge 
having 2 to 4 diverging spines, w’hich nearest to the shell are often 
prolongated to arch-shaped fine, supporting branches, between the 
shell and the main spine. Such arches are only seen from the one 
or two iniioi’most branches (spines) and most clearly on the upper 
side of the main spines. Outside the basal arches, perhaps only 
between tlie lateral spines, a brim-shaped continuation of the lattice 
shell is developed. This- brim continues a little way forwards along 
the sides of the main spines. 

There is a verticil of branches high up on the columella, as 
in the foregoing species, but these branches are hero almost straight 
on the distance between the columella and the shell. 

The netw’ork of the lattice shell is much more perfect than in 
the foregoing species, most of the meshes being small and more 
or less distinctly square. 

There is a trace of lattice wings from the top horn to the 
basal spines, and for this reason the species, perhaps, should most 
correctly be referred to the genus Pteroscenium Hck. 

The cephalis is 52 |i in height, the width between the lateral 
spines 56 |jl. The right, lateral spine is 68 |x in length outside the 
shell, the tophorn 50 |i. The stronger, primary arches seem here 
to become less conspicuous with growing age, so as to make the 
network more even in development. Finally the pores seem to dis- 
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appear, being closed by thin plates, so that they are transformed 
into windows, not openings. 

Only two specimens observed: 'Vi 1899, 40 miles NW of Gauk- 
vmre, 0—700 m. 

Pcrldium Hck. 

Has the four primary spines as well as the ventral, sagittal one. 

I have previously (j 0 RaBNSBN L. 91, p. 75) expressed the 
opinion that the genus Peridium ought most naturally to be placed 
upside down, with the arched dome (cephalis) downwards and the 
opening, which is partly closed by lattice work from the basal spines, 
upwards. Tt is still my opinion that this is most correct after the 
analogy with CampyUmmtha, Plectacantha and PhormacanthcL Here 
it may bo clearly proved that the apical spine in Haeckel’s sense 
corresponds to the dorsal, basal spine 1) in the genera mentioned. 
While I, at the same time, considered the genera Emeeyiium 
and Cladosmnium to have apical network in contradistinction to 
Peridium and the group Plectoidea Hck. with a basal one, I have 
later on come to the conclusion, after closer examination, that such 
a difference does not exist. I have therefore retained Haeckel’s 
method of placnng so a>s not to bring Peridium in opposition to the 
other genera of the group Ct/rfoidea Hck., for which I prefer from 
practical reasons, at any rate for the present, to retain Haeckel’s 
method. 

P. longiapintun J 0 Ra. 

(PI. XV, figs. 76—79; pi. XVI, llg. 80.) 

J0ROENSEN L. 91, p. 75. 

I am for the present not quite sure whether or not there arc 
at least two different species included under this name. What makes 
it still more difficult is that young forms of Dicyrtida often have 
the appearance of a Peridium, so that it is necessary to be very 
careful in the detennination. 

On older, well developed forms there is a cephalis which is 
broadest above the middle, then quickly rounded off upwards and 
conically narrowed downwards. The lattice shell is well developed 
and closed all round. The pores vary considerably in size, from 
very small and round to large, oblong and polygonal. 

The main spines protrude far out. The very long and very 
narrow points seem only to occur in younger individuals. Large 
byspines, strongly bent outwards, arc found on the right and left 
lateral arches. Besides, there are smaller, straight byspines scattered 
over all the surface of the shell, stronger and fewer in number at 
the basal opening, numerous and fine, narrow, needle-shaped on the 
upper side of the cephalis. 

Younger individuals (if these do belong to the same species) 
with larger, more irregular pores, thinner beams, less perfectly 
developed lattice shell and long and narrow main spines. The ce- 
phalis in such forms is generally rounder, and often broader than 
it is high. 

Here again we find the characteristic course of the primary 
arches, as mentioned under Plectacantha oikiskos. The larger se- 
condary meshes and spines, which are mentioned at the same place, 
are also present here. 

Rather rare, in deep water samples, up to 50 m. 

Distribution: Also on the west coast of Norway, rare. Occurred 
too In two surface samples from the wanner, saltor Atlantic waters, 
Va 1901, off Sendmere, and Vs off Lofoten (cfr. above, under Clado- 
scenium tricolpium)* 


P. minutum Cl. 

Cleve L. 80, p. 31, pi. 3, f. 1 a, b, c. 

The forms which I have refened to this species, occurred rarely 
in my material. They may at once be distinguished from the pre- 
ceding .species on account of the absence of the numerous, tine 
byspines on the upper part of the cephalis. 

VII €. 5. Dicyrtida Hck 

Ijithomcli^^ta Kurd. 

The four primary spines, A, 1), Lj. and Lj, are present, as 

well as the ventral, sagittal one. 

The apical s])iue, D, runs in the wall of the cephalis, and 
protrudes like a needle-shaped tophorn, the lower part being inside 
the lattice .shell. The dorsal, basal spine, A, protrmh^s obliquely 
like a simple spike (needle), rather far down on the thorax. On the 
inside, it is propped up against the shell by arch-shaped supporting 
beams (corresponding to the apical a relies in Phormacautha, hysfru). 
The lateral spines pierce the thorax in its upiiei* part and protrude 
each of them as (one or?) two spikes. 

The ventral, sagittal spine protiudes near the region of the 
neck (between cephalis and thorax), and is, in Lithomalism sdosa, 
connected to the right lateral spine, Lj, by an inner, little lattice- 

plate, whilst it is farther distant from the left, lateral spine. In 
other words, it divides the angle between the lateral spines into 
two very uneven parts, one small one to tlio right, and a larger 
one to the left. By this feature, young forms of Llfhomeliasa sc- 
tosa are easily recognized, even if only the cephalis be developed. 

1’he ])rimary arches between D, Lj. and l^j are well developed, 

and .protrude on the inside like throe archshaped ledges, running 
upw^ards. By means of outwards and downwards bent byspines 
from these primary arches, together with bramjhcs and arches from 
the dorsal spine. A, and the lateral ones, the thorax is developed. 
In the upper part of the thorax, there are, therefore, formed 
three, more or less distinct swellings, a right one, below the pri- 
mary, right, lateral arch, a left one, below the left, lateral arch, 
and a ventral one, below the primary, ventral arch. 

Here too, as in all the forms of Cyrtoidea occurring in ray 
material, there is an inner axial spine, pointing downwards verti- 
cally from the ventral end of the centi’al rod, thus having the same 
starting point as the ventral, sagittal spine. 

2/. setosa Jobg. 

(PI. XVI, Ugs. 81—83; pi. XVIII, fig. 108). 

JORG exsen L. 91, p. 91, non Botryopyle setosa Cl. L. 30, p. 
27, pi. 1, f. 10. 

Compare above the description of the genus and of the structure 
of the species in the introduction to the group Nassdlaria, (^fr. 
too j0Ra. 1. c. where a detailed description will be found. 

Of byspines, there are usually too strongly developed one on 
the right, lateral arch, protruding in the fonn of simple spikes in 
the upper part of the thorax, one or two similar ones on the loft, 
lateral arch, and a couple on the cephalis. 

The spikes, which are seen in varying numbers and differently 
developed on the lower margin of the thorax are — at any rate 
most often — only temporary formations. They disappear later on, 
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as the dovelopment of the thorax progresses, the meshes being 
formed between these spines. Is is possible that var. Monopfwra 
J01U}. 1. c., pi. 4, f. 22, is the fully developed form, and that its 
marginal spines are therefore permanent. 

Frequent, mostly in deep water samples, sometimes — hut rarely 
— in the surface. Rarely at all numerous. 

Distribution : Belongs to the most frequent Badiolaria on the 
west coast of Norway. 

X. laticeps J0ro. n. sp. 

(PI. XVI, fig. 84). 

As yet, I am only imperfectly acquainted with this species j 
which seems related to L. tfwracites Hck. and L, medikrranea J. i 
Mull, It differs from the preceding one in having a larger cephalis, j 
which is broader and more obtuse, and by the want of byspines. I 
Neither does there appear to be any other protruding spine.s than ! 
the principal ones, with perhaps a couple of branches. 

The thorax has no marginal byspines beneath. The pores here 
on the lower margin are laiger and the walls thinner, so that pro- 
bably the individual illustrated is not yet fully developed. 

Very rare and only singly: fSea off Host, “‘-/a 0—900 m. 

Distribution: I have seen it in a deep water sample from the 
sea between the Fa^ro and Shetland Isles (cfr. above, p. 128). 

X* hyntrix Jona, 

(PI. XVl, flg. 85). 

,I0ROENSEN L. 91, p. 83. 

Cephalis not very high, finally, by the development of secon- 
dary, outer arches in the region of the neck, a broad semisphore, 
which is half of it sunk into the thorax. 

The thorax is above campanulate, below cylindrical, with two 
distinct, lateral indentations in the upper part. 

In the region of the neck in younger individuals, there are 
large holes, which later on are, to some extent, closed, by the 
development of outer arches between the lower part of the cephalis 
and the upper part of the thorax. The pores outside this region 
of the neck are roundish, of very varying size, being smallest on 
the i^er part of the cephalis. 

6ri the whole, there appears to be the same spines as in L. 
mtosa^ but fewer really protruding ones from the inner skeleton. 
The thorax here too appears to be similarly formed to that of L. 
setomy from strong, obliquely downwards pointing byspinos on the 
primary arches. A number of such obliquely protruding byspines 
are also seen in this species in the region of the neck. In addition, 
there are also numerous, needle-shaped byspines on the cephalis 
and the upper part of the thorax, and these, on a broad part of 
the shell, between the cephalis and thorax, develope fine, connecting 
beams, covering the largo neck openings. 

The region of the neck will here, in this w^ay, be surrounded 
by a covering which causes the cephalis finally to be half (or 
wholly?) sunk into the thorax. This outer covering is chiefly 
formed from byspines on secondary arches. 

Cephalis 22 |i broad, thorax 45—50 n broad. The height of 
the thoim in the forms occurring in my material 34—40 (i. In 
these form.s, which most probably were not fully developed, the 
brim of the thorax was provided beneath with short irregular 
spines, which no doubt arc the walls of meshes in process of . devel- 
opment. 


It is a question whether this species shquld not be more cor- 
rectly separated from the genus Lithomelhsa. Rut as 1 have not 
as yet had an opportunity of studying the inner skeleton more 
carefully, I will, for the present, retain it in the genus in which 
I originally placed it. 

Very rare and occurs only sparsely: ^0 miles 

NW of Gaukvmro, 0—700 m.; 1899, the Tys Fiord 1, 0—700 m. 

Distribution: Also very rare on the west coast of Norway. 


Amphlmelii^iia J0RO. n. gen. 

This genus in outward appearance is similar to Lithomelma, 
but its structure is principally different. It has the most important 
spines of the Campylacantha type, namely the four primary ones, 
A, D, Lj, and Lj, one ventral, sagittal spine, and two strong 

lateral, dorsal ones, rising from the base of the spine D, which 
here, as in Lithometmay appears as a protruding, apical spine. 
The primary arches too are strongly developed, the ventral arch, 
namely, as well as the right and left lateral arches (cfr. PlecM- 
canth(i) all as arches inside the cephalis. To these come a 
couple of strong arches from the dorsal, lateral spines to the 
primary, lateral arches, also situated inside the cephalis, near 
its sides. 

These strong inner arches are all connected outwards with 
the lattice shell, by means of strong, supporting beams which, for 
the most part, protrude on the exterior, as line, long spikes. 

This peculiar form is only distantly related to the others in 
my matei’ial. In structure it is unmistakably similar to Phorm* 
acantha hystrix: but there are, nevertheless, as far as I have 
hitherto been able to see, important differences in the structural 
type. The distinctly enclosed columella (the spine D) is charac- 
teristic; it shows, from the dorsal side, two basal, obliquely down- 
w^ards pointing side branches, the dorsal, lateral spines, and higher 
up two obliquely upwards pointing ones, the usual primary branches 
of the spine D. Probably the two strong arches from the dorsal, 
lateral spines to the right and left, primary, lateral arches corre- 
.spond to the comparatively strong apical arches, which in Pbor- 
mneantha hystrix extend from the primary branches of the apical 
spine A to the lateral archCvS. In this case, the dorsal, lateral spines 
might be considered to be, centrally displaced, primary branches of 
the spine A, and this answers to their direction. 

The genus Amyliirmlism then has an inner, incompletely 
latticed cephalis, surrounded by a lattice shell, which immediately 
continues downwards as a thorax. 

The rather intricate course of these inner arches and skeleton 
parts here, as in the genera Lithomdissa and Acanthocorys, is diffi- 
cult to trace in its details, as the outer lattice shell generally 
conceals them. So there are in this genus, as in the other two 
above mentioned, several structural details which require closer 
investigation. So much is, how’ever, certain, that no satisfactory, 
natural system of classification for the Cyrtoidea group can be 
fonned, unless the necessary consideration is paid to these inner 
skeleton parts. 

The genus Amphimelissa ought undoubtedly to be kept distinct 
from the peculiar, irregular forms which form Haeckel's division 
Botryodea, 
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A* ffctosa (Cl.) J0ro, n. nom. 
(PI. XVin, flg. 109 ). 


Botryopyle setom Cl. L. 30, p, 27, pi. 1, lig. 10 a, b. 

The transverse section is a short oval, with the longitudinal 
axis in the direction of the central rod (sagittally). There are 
throe large swellings on tlie upper part of the shell (the „cephalis“\ 
a dorsal one, between the spines A and D, and two lateral ones 
on each side extending forwards to the ventral side. 

I earlier confounded this species with Liihomelma setosa and 
it is entered in the tables under this name. It seems however, on 
the whole, to be very rare. It is interesting that it seems to occur 
during the spring diatom inflow. 

Malangcn, ’‘*7i 1899, O — 300 m., Lille Molla, V4 1899, in the 
surface. 

Distributimi: Rare on the west coast of Norway. Mentioned 

by Clkve from places in the northern and western Atlantic, as 

far as to the west of Spitzbergen, here at great depths (70^— 78‘^ 
N, 15® E — 3® W, deep sea hauls from 325 m. and more, Aug. 
and Sept. 1898; 71®— 72® N, 21—22® W, hauls from 180 m. 

and more, July 1899; 45® N, 49® W, high salinity and temper- 

ature, January 1899). 

Acanthocory^ umbellifera Hck. (y) 

(PI. XVTII, flg. 107). 

Haeckkl L. 84, p. 305, pi. 6, fig. 12. 

Under this name I have entered a form which has the appear- 
ance of a species of the division Dicyrtida, but is certainly not 
fully developed. It is remarkable, as also Haeckel’s illustration, 
for a rather large cophalis and a short, broad thorax. The spines 
in the thorax, protruding from the free brim like long, line spikes 
are characteristic. Some of these spines are weaker than the 
others and are branches of them. The cephalis is well supplied 
with long, needlcshaped byspines. There is also a similar apical 
spine, which here, as in Lithonwlma^ is the spine D and runs in 
the wall of tho cephalis, thus not forming any inner columella. 

My species differs from Haeckel’s only in the want of by- 
spines on the thorax. 

This species occurred very rarely and sparsely in the material 
from the northern coasts of Norway; ^®/i 1899, 40 miles NW of 
Gaukvsero, 0—700 m.; ‘^7i 1899, Malangen, 0—300 m. 

Distribution: More frequent on the west coast of Norway, 
numerous in the Oster Fiord, near llergen, at a great depth (up to 
600 m.), 1900. 

Cleve mentions the species from a few places in the Atlantic, 
west of Ireland and more to the south, as well as from several 
places far north, to the north west point of Spitzbergen. In these 
northern places, the species was only found in deep water. Haeckel 
mentions it from tho Azores and the Mediterranean. Hence 
(^LBVE considers the species to belong to Styliplankton. It seems, 
however, judging from the places mentioned whore it has been 
found, to have about the same distribution as Plectacantha, and is 
probably boreal oceanic. 

It is, however, quite possible that Haeckel’s is a distinct 
species. 

Helotholna J0 ro. n. gen. 

The four primary spines with the ventral, sagittal one. All 
five protrude as single spikes, the dorsal one, A, down on the 
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thorax, Ihe ventral, sagittal one in tho nock stricture, tho one 
marked D, on the cephalis as an apical spine. 

The lower part of this latter spine is inside tho wall of the 
cephalis, while it a little higher up runs in the very wall, ft is 
therefore no genuine columella. 

There is also an axial spine, as in the othei* species heio ineii- 
tioned of the Cyrtoulea group. 1’his axial spine starts as usual 
trotn tho ventral end of the central rod. iti the interior of tho 
lattice shell, a little below the neck strictuie, and is in elder indi- 
viduals of Hehtholm hislrico,su divided in two. 

The thorax is broadly campannlato, nearly semisplierical. 

H. histricosia Jorc. n. sj). 

(PI. XVI, tiffs. 86—88). 

The ventral sagittal spine about equal in strength to the others 
and is directed a little upwai'ds. The i>iimary, latei-al spines are 
nearly horizontal, bent slightly downwai'ds; they protrude at the 
neck stricture, rather far up. ''rhe dorsal spine. A, is directed 
downwards and pierces tlic thorax rather far down. 

Only the dorsal spine, A, runs for a short distance in tho 

very wall of tho thorax, the others pierce only tlie wall. 

The cephalis is semispherical, oj- a little higlnu*, in ci*oss sec- 
I tion circular. The thorax is broadly campanulat(‘. 

I The pores are irregular in shape and size, most of them being 

j roundish or oblong, smallest on the cophalis (1 16 jn. largest on 

' the thorax, especially down below on young individuals. Hero tlie 
brim of the tliorax is furnished with nunnvrous, iiregularly placed, 
short spines, which are not trin^ byspines, but only the walls of 
meshes which are not yet dovelopisl 

On the cephalis and thorax, narrow needle shaped hyspines 
are scattered,, the longest being about e(|ual in length to the dia- 
meter of the cephalis. 

I have not seen any individuals which could b(3 supi)osed to 
be fully developed. 

The species docs not answer well to any of Haeckei/s genera. 
From the genus Lithonielissv, as I liav^i understood it in the species 
L. svtvsa, tliere are such important differences that it does not seem 
I’oasonablo to place these two forms in the same genus. It might 
rather be united with the following species. I havii not, however, 
done so, more especially as tho definition of Haeckel’s genus 
Dictyoj)lmm(s requires that there should be three thoracic ribs which 
are lengthened out to „ basal feot“, and this definition may at a 
pinch be made to apply to the two following species, but not at 
all to Belothohts histrumfi. 

Rather rare, sparse, in deep w^ater samples. 

Distribution: »Seems also to be a boreal, oceanic species, 

DictyoiihImuK Eurb., Hck. 

This genus is by Haeckel made to include rather highly 
differentiated forms, wdiich probably ought to be kept distinct from 
the species which I have here referred to it. There does not, 
however, appear to be any great disadvantage in placing them here 
preliminarily. 

From these two species, the genus should ho defined as follows: 

The four primaiy spines are present, as well as the ventral, 
sagittal one. The throe basal ones (Lj., Lj and A) extend from 

the central rod to the upper part of tho thorax, a little below 
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the iiec'k, hence r’unning for a little way in the thoracic wall, 
an<l then protruding eithci* as [thoracic ^feet** (IX histrieosu^), or 
leaving the thorax above its free brim. 

The thorax is broadly campanulatc or conical. 

D» Clevei JOrq. 

i). graeilipes Ch, L. dO, p, 29, pi. 2, f. 2, vix Bail. I>. 
iClerei Joho. L. 91, p. 80, pi. 5, f. 26. 

The pi otruding part of all live spines of uniform breadth, much 
bioader than the inside part, with three distinct edges. In 
young specimens, the three basal spines extend from the lower part 
of the thorax. They are partly running in the thorax, but on 
older individuals always appear to protrude above tlie free brim. 

The irrej^iilar, small spines on the free brim of the thorax 
are here, as in the preceding species, only temporary formations, 
which later on become intermediate walls between new meshes. 

In the passage from the cephalis to the thorax, there are three 
distinct swellings, two lateral, outside the primary, lateral arches 
(Bj. and Bj), as well a^s a venti’al one between the primary, lateral 

spines. 

The thorax is wide, flatly campanulatc. 

Diciyophhnm graciHpes Bail. (L. 9, p. 4, pi. 1, f. 8) does | 
not appear from the description to be this species (^triquetrous; j 
three acute ridges prolonged into long acute basal spines"). ! 

Rare, in deep water samples. | 

Distrihutim: Rare on the west coast of Norway. Cleve men- j 
tions D. grmilipes from a few places in the northern part of the i 
Atlantic up to the north west point of 8pitzbergen, at the most | 
northern places only in deep water. Bailey’s species was found in 
the Northern Pacific and Kamtschatka. 

Probably boreal oceanic. 

V. bMricosus JoRg. n. sp. 

(PI. XVI, flg. 89). 

Cephalia semispherical, thorax pyramidal. 

.ifhe basal spines extend from the central rod (under the neck 
stricture) to the thorax and continue in the thoracic wall to the 
very Margin below where they protrude as „basal feet". The api- 
cal spine, D, runs chiefly in the wall of the cephalis (as in the 
tw’O preceding species) and above is prolongated to a tophorn, which 
is only very little different to the byspinos in appearance. This is 
also the case with the vonti'al, sagittal spine, which runs obliquely 
upwards and out through the nock stricture. 

All the main spines are narrow, not three-edged. 

Cephalis and thorax rather plentifully provided with narrow, 
needle-shaped byspines, which are longest and most numerous on 
the cephalis. The longest arc as long, or even a little longer, than 
the diameter of the cephalis. 

The pores are uneven in shape and size, vaiying fi’om quite 
small to 9 |t, not much smaller on the cephalis than on the thorax. 

Hero too the throe swellings on the upper part of the thorax 
between the main spines (fig. 89 b) are to be found. 

The width of the lattice shell is 85 |i, its height (not includ- 
ing the basal feet) 68 it. The cephalis alone is 34 |i wide and 
22 |t high. 

Very rare and only singly: 1899, 40 miles NW"^ of Gauk- 

vicro, 0- 700 m.; Henuingsv^aer, 1899, 0—250 m. 

Didributim: Probably boreal oceanic. 


liithAracImliiiii Hex. 

Rudimentary cephalis. In the neck stricture, which here is near 
the top of the lattice shell, the three primary meshes will be seen 
between the three primary, basal spines. These spines are here very 
much retrograded and have only the appearance of walls between 
the primary meshes. Both the apical spine, D, and the ventral, 
sagittal one arc wanting. Refer for further details to Hck. L. 84, 
p. 1163. 

\’oung forms of Litharachnium tentorium will appear as slen- 
der pyramids and thus correspond to the genus Plectopyramis Hck. 

Haeckel mentions and illustrates the three primary meshes 
mentioned (his cortinar septum) but no cephalis. He too considers, 
however, the jointless lattice shell to be the thorax, as he definitely 
derives the genus from Dicyrtida by the loss of the cephalis. 

My opinion therefore is that it would bo most natural to refer 
all the genera belonging here to Dici/rtida, not to Moiriocyrtida. 
In this species (and probably in most cases) a rudimentary cephalis 
is also distinctly visible. 

The genera which belong here according to Haeckel ought 
undoubtedly to be subjected to revision. 

X. tentorium Hck. 

(PL XVI, figs. 90—91). 

Haeckel L. 84, p. 281, pi. 4, figs. 7—10, L. 86, p. 1163. 

The. upper part of the lattice shell is slenderly conical, widened 
out below to a broad brim which is at the outside edge bent again 
upwards, giving the appearance of the brim of a hat. At the top 
of the conical part, there is a tiny semispherical cephalis. 

The pores in the upper part of the shell are small, round and 
j scattered; farther down they are lattice windows (as in the genus 
PUctopyramis Hck.) and are more regularly arranged in horizontal 
rows. The shape gradually lengthens out horizontally, so that from 
being round they become rectangular with rounded corners. Only 
still farther down do the straight ribs in the wall of the lattice 
shell appear, and the pores now become regularly rectangular, and 
are arranged in distinct rows, both radially and tangentially. Wlien 
the radial pores have attained a certain size, new straight longitu- 
dinal ribs appear in the wall of the lattice shell, pushed in between 
the old ones. 

The number of principal ribs in the well developed specimen 
which is illustrated in fig. 90, was 32. Very numerous secondary 
ribs, their number increasing in proportion to the distance from the 
cephalis, wore present between these 32. The diameter of the 
brim 340 ix, of the cephalis only 8 — 9 |i. The largest meshes (high 
up) 9 jit, in the brim about 6 \i.. 

Notwithstanding that there are really great differences in 
Haeckel’s and my descriptions, it seems — on account of the 
remarkable correspondence in so many details with Haeckel’s 
illustration — that my species and Haeckel’s are after all iden- 
tical. 

This species answers perhaps best in structure to the many- 
jointed genera (division Stichocyrtida)^ and might be considered as 
such a many-jointed form, whore the strictures and annular septa 
between the different joints have disappeared. 

Very rare, only singly: Skroven, ^74 1899, 0— 150 m.; the 
Polden Fiord, % 1900, 300-200 m. 

Distrilnition: In the sea between Norway and the Faeroe 
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Isles (also mentioned from here by Cleve, L. 40), Found by 
Haeckel at Messina. 

Seems to bo a southern, temperate, oceanic form. 

Andr0cycl«« Jdna. n. gen. 

The four primary spines and the ventral sagittal one are pre- 
sent. The apical spine, D, ruas close to the cephalic wall, and 
finally protrudes as a marginal topsword, thick and largo, and fur- 
nished with throe broad edges. There is, consequently, no distinct 
columella. 

The three basal spines. A, lij, and Lj protrude from the upper 

part of the thorax (the spine A lowest down) like fine needles, 
which pierce the wall, no part of them being enclosed in it as 
^thoracic ribs^*. The ventral, sagittal spine also protrudes like a 
similar needle in the region of the neck. 

There is also a long, inner axial spine, which reaches as far 
down as to the upper part of the abdomen. 

Cfr. the remarks about the region of the neck, under the de- 
scription of the species. 

I referred the following species previously to the genus Pie- 
Yocorys Hck,, but I now find it necessary to separate it from this 
genus which has strong side swords on the thorax. 

On the other hand, there is probably no doubt that the genus 
Theoaontis Hck. to some extent corresponds to my genus Andro- 
cycMfi, Thus, Theoconus jovis Hck. (L. 86, pi. (59, f. 4) is undoubt- 
edly of quite the same structure as Androeyclas gamphonycha, the 
byspines on the abdomen of the latter only excepted. As, how^- 
evei*, Haeckel’s group Theocyrtida, to which Theoconus Uck. and 
Theocalyptra Hck. belong, is defined as Tricyrtida without I’adial 
apophyses, I have thought it most practical, to avoid confusion, 
temporarily to erect the new genus Androvydas, 

A. gamphonycha ( Jdno .) 

(PI XVir, figs, »2-97). 

Pterocorys gamphonyxos Joucj. L. 91, p. 86. 

P. theoconm .Jorq. 1. c. P. amblycepliaiis .Joru. 1. c. 

The region of the neck is very peculiar, not forming any di- 
stinct stricture between the cephalis and thorax, but a zone where 
these two joints gradually pass into each other. This region 
appears on the dorsal side to lie between two pair of branches from 
the apical spine, D, namely two dorsal, lateral spines below (corres- 
ponding to those in the genus Amphimelma) and the primary, 
lateral arches above. These dorsal, lateral spines (from the base of 
the spine A and the spine D) lie near the hind wall of the co- 
phalis. The lower part of the apicjil spine, D, is here a columella 
in the region of the neck, but lying near the cephalic wall. 

The length of the abdomen varies considerably, probably ac- 
cording to age; this is also the case with the number of byspines. 
It is not unusual to find comparatively well developed forms which 
are apparently almost or entirely without the characteristic by- 
spines, but which in other respects diverge so little from the ty- 
pical foims that they can scarcely be considered to belong to any 
other species. Therefore I now think that Pterocorys theoconm 
must be looked upon as a form of this species. 

The other, very short tophorn is very rarely seen distinctly 
and is probably a more or less accidental formation. S^oraetimes 
strong siliceous edgings are developed on the upper part of the 
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cephalis, and those may be protruding and in certain positions look 
like a very broad, short spine. 

According to my experience no limit either can be drawn be- 
tween J^ocorys gamphonyxos and /^ amhlycephaUs, 1^ho younger 
forms seem to answer best to the latter, which is in appearance 
so different to P. gamphonyxos that it is geiuu’ally easy to keep 
thorn distinct. (This is done in the tables). The principal ditler- 
ence is that P. amblycephaUs has a cephalis which is at the nj)per 
part abruptly cut off and, at the very top, oft(‘ii open. Tins ojaniing 
is probably closed later on. 1’hc tophorn is generally shorter and 
more weakly developed and the abdomen short and broad, without 
distinct byspines, all characteristics which may be explained by 
supposing that P. amblyc/gfdudis is the youngei* stage of develo})nient. 
On inviduals which it seemed more con*ect to i‘cfcr to P. amblyrephalis 
than to P. gam phony xm, I have also or^casionally seen short and 
broad byspines in con,iunction with a bettei* development of the ab- 
domen. 

On the best developed specimens of A. gamphonydui, the ab- 
domen is again narrowed below, the strongest set of spines being 
on that part which is broadest. The byspines ar’c only slightly bent. 

Frequent, in Tranedybet 74 1899, 0— 680 m., numerous, other- 
wise rather sparse and generally only in deep water. 

Distribution : On the west coast of Noi way, in deep water, 
rare. Off the coast of Finmark V » 1901, in a surface sample (H/8 
Michael Sars cfr. Oran, L. 70, p. 1.54). Perhaps a t(*mperate oce- 
anic form. 


CvlatJiroryelHM craspedota (.Liao.) J«)Ro. 

(IM. XVII, figs. 98-100). 

Theocalyptra craspidota .loiio. L. 91, p. 85. 

. The abdomen is a narrow, fiat, projecting brim, on well devel- 
oped specimens having two or three regnlai', circular rows of meshes, 
the inner row with small pores. The free side-walls of a ring of 
meshes umler development will hav(3 the appearance of a regular 
circle of short, radial spines on the abdominal brim. 

The same spines arc present as in the precjcding genus. The 
three basal spines protrude similarly as fine needles in the upper 
part of the thorax (the dorsal spine, A, farther down than the 
others). The apical spine, I), also here protrudes with a broad 
three-edged topsword directed upwards and somewhat backwards. 
The ventral, sagittal spine protrudes upwards and forwards (ven- 
trally) with a similar, three-edged topsword, which is, however, a 
little smaller and points obliquely forwards. 

Refer for further details to .Ioroknsen, 1, c. 

As the incompletely developed abdomen often exhibits a mar- 
ginal brim of regular, short spiiKJS like tlioso HAEOKEii draws for 
species of the genus Clathroeydas, subgenus Clathrocycloma Hck. 
(Tw. 86, pis. 58, 59), 1 have thought it best to refer my species to 
this genus where it seems to have its natural place. In doing so, 
1 also think that Clathrocydoma Hck. will be found to have the 
three basal spines protruding from the upper part of the thorax 
like fine needles. 

If these needles are overlooked or absent, and no notice is 
taken of the spines on the brim of the abdomen, the species accord- 
ing to Haeckel’s system will bo a Tlworulyptra, 

Halicaiyptra ? cornuta Bail. — Theocalyptra e. Haeckel is 
quite impossible to determine from the very imperfect illustration. 
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izivoii by Hailkv. After this drawinj,'' it has only cephalLs and 
thoiftx. 

Frequent, thou^di never numerous. 

Diiitri/ndwn: On the west coast of Norway, very nire. In 
surface samples 7> 1001, off ^jondmore, and off Lofoten (cfr. 
above under Cladoscmium trirolpiam, p. 134). 

If this si^ceies be CnnvK’s TheomU/ptra corniita, it has been 
found at ^reat depths at some places in the North Atlantic ng‘ht 
up to the north west coast of Hpitzber^'^en, and at scattered places 
in the western part of the North Atlantic* Most pi-obably boreal 
oceanic. 

DIftyoceraw Hck. 

/>. acanthieiim jriRo. 

(in. XVII, fig. 101 a; pi. XVITI, fig. 101b). 

.I()R(JKXSEN L. 1)1. p. 84. 

It appears very doubtful whether this species really is spe- 
cifically different from the followinir one. 

The only difference appears to be in the protrudin^^ basal 
spines, which in this species are little more stron^dy developed 
outside than inside the lattice shell, while they arc transformed 
into three-ed^ed swords in Z). erphephorum, 1 retain, however, 
JJ. aranthicKw preliminai ily as a separate species, as it is, g-ener- 
ally speaking', easy to keep it distinct from />. :ripltephoru>n. If 
they should prove to belon^^ to the same species, Z). amnthkum 
M’ould be the younjJi'or sta^^c. 

Rather rare, always in deep water samples, sparse. 

DxstrUmtion : On the west coast of Norway rai'c. In surface 
samples 1901, off l^ofoten, and V.i off Finmarken (S/S Michael 
Sars, cfr. above). 

> 

D, xiphephorum Jokg, 

.JoRGKNSKX L. 1)1, p. 84, pl. V, f. 2,5. 

Distrihutioii : Like the preceding' one. 7 j 1001, off Sond- 
morc, in the surface (S/S Michael Sars, cfr. above). 

i^tlclioeoryii seriata (Jorg.) 

(Pl. XVIII, figs. 102—104). 

EucyrUdium deriatum Jokg. in Okan L. 70, p. 150 (nonien 
nudum). 

A many-jointed forui. The uppermost joints are convex and 
increase in size so that the diameter of the fifth is from three to 
four times as groat as that of the first. The lower part is more 
or loss distinctly cylindrical. On the eephalis, there is a short 
broad tophorn. The pores below are roundish rectangular, in very 
distinct, regular, horizontal rows. 

The number of the joints varies, probably according to age. 
Uppermost there is a low, semispherical (or broader) eephalis, then 
short joints, which increase evenly in width up to the fourth or 
fifth, which is usually the broadest From the sixth joint, which 
is decidedly narrower, the width decreases, but very slowly, so 
that the lower part is almost cylindrical, only a little naiTower 
below. I liave not seen more than eight joints. These lower 
joints in the cylindrical part are not plainly divided off from each other. 

The upper part of the shell is shaped like a high cone. 

There is a short, broad, three-edged (?) tophorn protruding 
from an inner skeleton in the two upper joints. 


It Ls not easy to see these inner skeleton parts which are, at 
all events, in a high degree retrograded, for it is a difficult matter 
to examine the shell from the open end, and the outer lattice shell 
in side view hides the short, primary spines. So I have not been 
able definitely to decide whether this genus has the same primary 
skeleton parts as the foregoing one.s. Neither have I been sure if 
protruding basal spines exist in the two upper joints (the apical 
spine only excepted). 

The shape of the eephalis in some positions of the lattice shell 
might suggest that also inner primary arches are to be found, and 
not only the primary spines. 

It is doubtful whether there is a protruding ventral, sagittal 
spine. 

On the other hand, a long, inner axial spine is plainly visible. 
It seems to consist of three or more long, parallel branches, which 
reach down through more than half the length of the lattice shell. 

The central capsule also reaches far down through the shell. 

The pores on the eephalis are small, round, widely apart and 
scattered. On the second joint, they are perhaps a little larger, 
on the third somewhat smaller again, and from here they are re- 
gularly placed in horizontal rows. From the fourth joint and down- 
wards, the pores become more irregular in form and size, from 
quite small and round to rather large, roundish rectangular in shape, 
although generally speaking they are small and always in regular, 
horizontal rows. On the cylindrical lower part, they are also placed 
in more irregular vertical rows. The average size of the pores 
does not increase, at any rate noticeably, from the fourth joint 
d wnwards. 

This species varies rather considerably. For instance, its grea- 
test width may be either in the fourth or fifth joint, and there are 
often irregular contractions in the lower part. It is doubtful 
whether any of the individuals illustrated are fully developed. On 
the best developed specimen (fig. 102) the lower margin was re- 
gularly dentate. Often young individuals may be found consisting 
of only a few joints and entirely without the cylindrical lower part. 

Height, up to 128 greatest width 72 ji.. Pores, up to 0 |a. 

The species resembles the one illustrated by Clkve, L. 30, 
pl. 2, figs. 5 and G, wliich ho calls Lithmnitra amtralis Ehbb, 
It is probable that the same basal spines are present in this spe- 
cies, protruding as fine needles, as in Androeyclas gamphonycha 
and Clathrocj/das crasjjedota. Even if these spines are present, 
Haeckel’s name for the genus might in this case be retained with- 
out any great disadvantage. 

Rather rare, always in small numbers and only in deep water 
samples. 

Distrihution : In surface samples, V 2 1901, off Sondmore, 
off Lofoten and Vj* off Finmark (cfr, above). 

Most probably a boreal oceanic species. 

YIl D. Phaeodarla Hck. (Trlpylea). 

TII D. 1. Canno»phaerida Hck. 

Cannosphfera Hck. 

C. geometrica Bobo. 

Bo’rgket L. 12, pl. 6, f. 6; L. 14, p. 26, f. 25. 

This species is smaller, but more robust than the following. 



Pmtidtpiankton. 


Specimens which seem to belong here were found very spar- 
sely in the plankton of 1890 from the following places ; 

In the sea 40 miles NW of Gaukvmre, ’“/i) 0--700 m.; 
Kvmnangen I, ’Vij 0 — 140 ra.; the Vest Fiord Va, 0—200 m.; 
Skroven Vji 0—300 m. The species appears with us only to occur 
in deep water. 

Distrilrniion : Hitherto only found in the Irminger Sea, soutli 
west of Iceland, n. lat. 60" 3', w. long. 27" (Bohgkkt, 1. e.). 
Certainly an oceanic form, perhap.s from tho northern part of the 
Gulf Stream. 

C. lepta JoBfl. 

(VI. XVm, fig. 110). ' 

Jorgensen, L. 91, p. 89. 

Is a larger, weaker species. There is particularly great di- | 
vergence in tho radial beams, which in this species are generally | 
thin threads, while in the foregoing one, they are strong, thick ! 
beams. The species varies, however, considerably. As a rule only | 
broken species are found, as it is easily destroyed on being 
touched. 

Was very rare and sparse in the samples of 1899, in 1900, 
on the contrary, not unusual. Generally only in deep water, yet 
up to 50 m. 

Distrilmtion: Previously only known from the west coast of 
Norway, but not rare hero in 1898, though always in small numbers. 


VII D. 2 . CiiallenKerlda He k. 

ProtocyntiM Wai.i.. (Challenger ia Muuk.)* 

P . xiphodon (Hck.) Boro. 

Challengeria xipJiodtm Hck. Protoqjsi'w xiphodvii (Hck.) Bor- 
GEUT L. 14, p. 27—28, f. 28. 

Rather frpqiient, but always sparse. Always in deep water 
samples. 

Dwtrihution : A temperate oceanic species, distributed from 
the tropical part of the Atlantic to the north coast of Iceland 
(Cbeve, L. 40, p. 147). On the west coast of Norway, very rare 
(1898). In the North ^ea at several places in deeper water in 
May and August 1903, especially in the northorii opening towards 
tho Norwegian Ocean (L. 18, 1903 — 1904, nr. 1). According to 
Borgert 1. c. also known from the East and the West Greenland 
Current, the Labrador Current and the Mediterranean, 

P. Haratoni (Murb.) Borg, 

Borgkrt L. 14, p. 28, f. 30. Challengeria Harstoni Murb., 
cfr. Jorgensen L. 91, p. 90, 

Rare and sparse, always in deep water. 

Distribution : On the west coast of Norway also rare, in deep 
water. Also found in the northern part of the Gulf Stream at a 
few places, up to south and w'est of Spitzbergen, also in deep 
water. 

Is probably an oceanic species, perhaps boreal, or at any rate 
belonging to the northern part of the Gulf Stream. Also found 
in the northern part of the Pacific, at great depths. 
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P. tridena (Hck.) Boho. 

Borgert L. 14, p. 29, f. 32. ( 'hulh iujcr'ut tridrns Hc'k., cfr. 

Jorgensen L. 91, p. 90. 

Frequent, though never nuineious, as a iTile only in deep 
water, up to 50 ni. 

Distribution: Frequent on the west coast of Norway, in August 
1903 in large numbers in deep water otf tho coast of Bergen (1^. 
18, 1903-1904, nr. 1). 

Also found many places in tlic Nortii Sea and the northern 
part of the Gulf Stream, as far as soutli and west of Spitzbergen. 
According to Borgert I. c. also known from the East and the 
West Greenland (Current and the Ijabrador Current. Probably a 
northern temperate oceanic form. 

Challf^iiR^eroii diodott Hck. 

Borgert L. 14, p. 30. f. 34. Cfr. Jorgensen L. 91. p. 91. 
Cliallent^eron hvteraennthum .Ioug. 1. c. 

On more weakly developed (probably young) specimens, the 
characteristic byspincs arc wanting. It is therefore c(‘r»lainly most 
practical to do as Horgeut has done and consider as one species, 
Challmperon diodon, C, hehraranthinu and C. Nathoisti C!e. 

Not particularly tiequont and as a rule very sparse, always 
in deep water. 

Distrihufion: On the west coast of Norway, frequent, but 
always sparse. Found at a few places in the North Sea (May 
1903 at a great depth, according to C. 18) and tho northern part 
of the Atlantic up to the west of 8()itzbergeM. in deep water. 
According to Boiujeht I. c. also found in the I.abiador Current, 
the moie southerly part of the Atlantic and in the Mediterranean. 
According to Haeckel, Cliallvnijeron diodon has been found in the 
south eastern pait of the Pacific, at a great depth. 

C, Channeri (Mukr.) Hck. 

(IM. XVIII, ftg. 111). 

ChaUemjerui Channeri Murray Ti. 100, p. 220, pi. A, fig. J2. 
Chalhngeron Channeri (Mure.) Hck. ]j. 80, p. 1058. Borgert 
I.. 14, p. 32, f. 38. 

I have only seen one individual which 1 have supposed to 
belong to this species. Its shell was circular in outline, strongly 
compressed, with 10 marginal spines, all more or less broken ott*. 
Also the teeth of the peristome were broken oil. 

Diametei’, 105 }i.. 

In the sea 40 miles NW of Gaukvicro, 1899, 0—700 m. 

Distritndwn : In the sea south west of the Faeroe Isles, and 
the southei'n parts of the Atlantic (Borgert 1. c.). On the 
American side of the Atlantic (48” m, 42” w. according to Cleve 
L. 40, p. 147, very rare). The Northern Pacific, at a great depth 
(Haeckel 1. c.). 

C. armatum Boau. 

(in. xvm, 112 ). 

Borgert L* 14, p. 33, f. 39. C. Willenioesii Hck. L. 80, 
p, 1659, pi. 99, f. 13? 

Only one individual observed, this one also from tlio sea 40 
miles NW of Gaukvicro, '“A 1809, 0—700 m. Unfortunately T 
missed this specimen before I had finished ray examination and 
drawing of it. 



142 




Distriimtion: Northern branch of the Gulf Stream and the 
more southerly parts of tlie Atlantic, according to Bobgert 1. c. 
According to L. 18, 1900 — 1904, nr, 1, also west of the Faeroe 
Isles, August 1908, in deeper water, r. 

VII D. 3 . Medasettida Hck. 

IledaK^tta arcifera J0ro. 

.loROENsEN L. 91, p, 98, pi. 4, f. 23. 

Closely related to M. parthenopma Boro. 1j. 13, p. 243, 
pi. 11, f. 5. 

Very rare and only singly, 1899: Ilenningsvaer 0—100 m.; 
Senjen 0—180 m ; Ofoten II, 250—200 m.; Reine 
0—150 m. Only in deep water. 

Distribution: Further, only known from the west coast of 
Norway, whore it is not so rare. Most probably a temperate form. 

The closely allied species, M, parthenopma Ror(4 ., is found at 
Naples. 

Gaxelletta pentapodinm J0Ra. 

J0RGKNSEN L. 91, p. 94. 

Very rare and only singly, 1899 : Moskenstrommen 0— 50 ra.; 
Seiyen 0—50 m.; the Vest Fiord V 2 , 0— 200 m.; Henningsvaor 
2 %, 0—280 ra. 

Distribution: Same as the preceding. 

VII D. 4 . Cadllda Borg. 

Cadlam melo (Cl.) Boro. 

(PI. xvm, flg. 118). 

B(]#gert L. 14, p. . 50 , f. 68. Beroetta melo Cn. ]j. 30, p. 27, 
pi. 1, ti 8. Cfr. . 70 BaEN 8 EN L. 91, p. 92. 

Qiily one specimen noticed: Sea off Rost, 60 miles NW of 
Rost, 1899, 0—900 m. 

Distriimtion: Seems to be an oceanic form from the northern 
part of the Atlantic. Only found alive in the By Fiord at Bergen 
(J 0 RGENSEN L. 91, p. 93), 0—200 m., rr, and at a great depth 
west of Spitzbergen (Cleve 1. c.). 


VIII, T±xi.tdTi 33,odLea», 

TintinnoN acuminatus Clap, et Laohm. 

Cfr. J0RGEN8EN L. 90, p. 8 , and pp. 42 — 43. 

Frequent, but always in small numbers. Seems to be most 
frequent in rather deep water (which is warmer and has a higher 
degree of salinity). 

Distribution: Seems to be an oceanic form from the Northern 
Atlantic, perhaps also neritic, temperate and boreal. According to 
Cleve (L. 40, p. 121) it has its „principal area of distribution in 
the Irminger Sea“. 

Far, undata J0RO. L. 91, p. 95. 

Very sparse in three samples: Helligvaer 1899, 0 — 60 m. 
and 0—260 m,; Malangen 0—300 m. 


IjeprotintiBiiM peliucidna (Oh.) J 0 eg. 

(PI. XVUI, flg. 114). 

J0RGEN8EN L. 92, p. 18. Tintinnus pellucidus Cl. L. 30, 
p. 24, pi. 1, f. 4. Tintinnus hoUnicus Brandt L. 16, p. 53, pi. 8, 
f. 11, non Nobdqujst L. 110, p. 126, f. 5. Leprotintinnus Iwttnicus 
(Nordq.) j 0 Ra. L. 90, p. 10. 

Concerning Clevb’s remark (L. 40, p. 123) as to the cor- 
rectness of the genus name Leprotintinnus ^ reference should be 
made to ,T0roknsen L. 92, p. 19. 

I have seen individuals with very few foreign bodies on their 
houses, but I have never seen perfectly smooth specimens. It is 
however very seldom that one meets with such well covered indi- 
viduals as the one represented in figure 114. 

Very rare and sparse, only found in three samples: Rombaken 
I, Va 1309, 0—40 m.; the 0gs Fiord I, 1399 0—90 m.; the 
Skjerstad Fiord IV, V 4 1000, 0—330 m. 

Distribution : On the west coast of Norw^ay, very rare. Also 
found near Greenland, Spitzbergen and the Arctic Ocean north of 
Finland (August 1903, occasionally numerous, according to L. 18, 
1903—1904, nr. 1). The species Is, therefore, certainly a northern 
one, perhaps boreal oceanic and neritic arctic. 

Amphorella Dada?. 

A, quadrilineata (Clap, et Lachm.) j0Ba. 

Cfr. J0RGEN8EN L. 90, p. 12. 

It is highly probable that Clapabkde’s species, Tintinnus 
amphora, is the same one as is in the same work mentioned as 
2\ quadrilineatus. The latter name must, however, be looked upon 
as the safer. It ought to be preferred if it were not for the com- 
plication caused by the use of the name Thitbmus amphora (Am- 
phorella amphora) by Entz and Dadav for the species hero being 
considered, and by the use of the other name by Daday in another 
sense (= A, Dadayi Jorg.). Under these circumstances, it would, 
after all, perhaps be better to use tlie name A, amphora (Clap, et 
Laohm.) Entz, as Cleve does (L. 40, p. 99). 

Only found in one sample, sparse: Henningsvser 1899, 
0— .50 m. 

Distribution: On the west coast of Norway, rare and sparse. 
According to Cleve (L. 40, p. 99) widely distributed in the eastern 
part of the Atlantic from the tropical zone to Iceland. Also known 
from the Mediterranean. Is undoubtedly a southern (tropic and) 
temperate oceanic form. 

A. Steenatrupii (Clap, et Lachm.) Dad. 

Cfr. J0BGEN8EN L. 90, p. 15. 

Also only once found, in small numbers: Tlie Vest Fiord I, 

1899, 0—50 m. 

Distribution: On the west coast of Norway, rather rare. 
Undoubtedly, a temperate, southern, oceanic form. According to 
Cleve (L. 40, p. 100) the species is widely distributed across the 
whole of the Atlantic, especially between 40^ and 60" N. Also 
known from the Mediterranean. 

A. ampla j 0 Re. 

J 0 RGEN 8 EN L. 90, p. 17, pi. 1, f. 4, a, b. 
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Very rare and scarce, only in 2 samples: Henningsvaer *Vi 
1899, 0—180 m.; the Vest Fiord, Va 1899, 0—200 m. 

Distribution: Only known from the west coast of Norway, 
where it is very rare. Probably a temperate, oceanic species. 


Tintinnopals Stein. 

T. nitida Bkandt. 

Brakdt L. 16, p. 58, pi. 3, f. 1. 

Very frequent, often numerous, yeems to prefer water of a 
low salinity. 

The species varies considerably. 1 have to some extent in the 
tables made a distinction for one form, viz. var, ovalis, which is, 
however, more frequent than would appear from them. 

Distributicyn: Further, only known from the Karajak Fiord, 
Greenland. Most probably an arctic, neritic species. 

Far. ovalia Jorg. n. var. 

(PL XVIII, flg. 115). 

The house is brimless, in the most distinguished form narrowed 
towards the mouth. The lower part is evenly rounded off*. The 
gi*eatest breadth of the house is a little above the middle. 

A strong, compact covering of shining small particles on the 
house, as in the main species. 

This variety is more frequent than appears from the tables, 
as it is mostly included under the principal species. 

Often forms may be found which are intermediate between 
this one and the main species; such an one is illustrated by Brandt 
1. c. As a rule, the principal species is very different in shape 
from the variety, through a trace of a brim at the mouth, an 
almost cylindrical upper part and a bluntly pointed lower part. 
Forms without any trace of a brim at the mouth are, however, of 
frequent occurrence. 

The Norwegian species seems generally to be somewhat smaller 
than the Greenland one, about 70 |t in length. 

Far. sinuata Drandt. 

(PL XVIII, fig. 116). 

Tintinnoysis sinuata Brandt L. 16, p. 58, pi. 3, fig. 2. 

Considering that the species Tintinnopsis nitida varies exceed- 
ingly, I think that is hardly possible to look upon T, sinuata as 
a distinct species. In the course of development both the spreading 
brim at the mouth and the shape of the house vary considerably. 
We have as extremes, on the one hand, var. otaliSf without a brim, 
or with only a very indistinct one, and an evenly arched contour 
in side view; on the other, van sinnataf with a distinct brim and 
a contour which is narrowed in the lower part and bluntly pointed 
(at the end square). 

The individual illustrated, which must undoubtedly be reckoned 
as a Tintinnopsis sinuata Brandt, is not so conspicuously different 
from jT. nitida as Brandt’s figure, but the characteristics are 
plainly seen which are mentioned as separating between T. sinuata 
and r. nitida. Intermediate forms between the one illustrated and 
the principal form also occur. 

Distribution: As the principal species. Individuals which 
decidedly belong here were only seen in. one of' the samples: 
Moskenstromraen, 1899, 0—100 m. 


T. campanula (Ehrb.) Dad. 

Cfr. J0UGENSEN Ti. 90, p. 21 and p. 42. 

Only in two samples and only singly, 1900: 'j’ranedybet '^Vs, 
0—600 m. and the Skjaerstad Fiord II V4, 0—180 ni. 

Distribution: Frequent on the west coast of Norway, but 
seldom numerous. Also known from the Mediterranean, the North 
Sea, Skagerack, the Baltic and the Bermudas. In August 1903, 
numerous in the English Channel (L. 18, 1903—1904, nr. 1). 
According to Clkve, it is hai*dly found in the open sea. Undoubt- 
edly a temperate, neritic species. 

Codonolla Uck. 

C. ventricosa (Clap, Lachm.) Fol. 

Only once observed: Tranodybet -'Vs 1900, 0- -OOO m., rr. 

Distribution: Neritic species, northern temperate. Probably 
the southern form (from the Mediterranean) is different from tho 
northern one. 

C. lagenula (Clap, et Lachm.) Kntz. var. ovata J0ro. 

(PL XVIII, fig. 117). 

Is probably specifically diffeient from the species which is 
considered to be the main one. 

Rare and scarce. 

Distrikution: Frequent on the west coast of Norway, but 
always in small numbers. Most probably a temperate form. The 
principal species, which is very rai e in the neighbourhood of Bergen, 
is, according to Clkvk (L. 40, p. 103) a tro[)ical and southern 
temperate oceanic fonn. 

Ptycbocylis urnula (Clap, ct Lachm.) Brandt. 

Cfr. JOBOKNSEN L. 90, p. 18. 

The principal form (a major Joko. 1. c.) not frequent, always 
in small numbers. 

Distribution: More freciuent on the west coast of Norway. 
Neritic form, which appears to be less northerly than the following. 

r. minor .JUko. 

j0R(iENSEN 1. C., p. 19, pi. 1, f. 9. 

Frequent, sometimes numerous. 

Distribidimi: Most probably a northern temperate and boreal, 
neritic species. Is found all the year round, more or less numerous, 
on the west coast of Norway. 

V. digitalis Aubiv. 

P. Jh'i/gakkii Brandt L. 16, p. 59, pi. 3, f. 14. Cfr. J0K- 
GENSEN L. 92, p. 17. 

Very rare and scarce, 1899: The Vest Fiord I, ‘Vi. 0—180 m. ; 
Ofoten II, Vs* 0 — 100 m. and 250 — 200 m.; Rombaken, */-j, 0—40 
m.; Rombaken II, Vs. Ot- 100 m.; Tranedybet, '“/a, 0—50 m.; 
Henninpsvser, ^Vs. 0—280 m.; Hela, .Svolvmr, Vs, 0—150 m. 

DintriJmtion: Seems to be an arctic neritic and (boreal?) 
oceanic form. Known from Greenland, the Labrador Current, .Tan 
Mayen and the sea between Jan Mayen and Tromso. The closely 
related P. obtusa Brandt, which is considered by Cleve also to 
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include P. DrfjtjaUk'ny is also an arctic form, which has boon found 
at .several places near Spitzbertren and Greenland. 

V. subarctiCH Jorg. n. var. 

(PI. XVIIJ, %. 118). 

The ]ious(‘ is broadest at the foremost thickened ring, which 
is very pi-oniinent The width at the second ring is a little less, 
decreasing evenly and gradually to the third ring. Behind this, it 
be(‘omcs quickly rounded otf nearly spherically (though slightly 
narrowed off conically nearest the last ring). The wall is very 
much thickened at the foremost ring. The distance between this 
and the next ring is equal to, or a little les.s than, the half of the 
distance between the two last (so that the two foremost rings are 
comparatively near each other'). 

Teeth small, about 3(1 — 40. 

Length (of the individual illustrated) 90 (t, width of 1st ring 
76 |x, of 2nd 71, of 3rd 56 }t. 

The difference from P- arctica Bhandt (L. 16, p. 60, pi. 3, 
f. 17) is only slight. My form is smaller and is rather different 
in appearance at the hinder part. The mouth is also quite diffei-ent 
and the teeth much smaller. (Jn the other hand, there is a remark- 
able agreement in the very prominent foremost ring and its distance 
from the second. 

I dare not, at present, declare my form to be identical with 
Bhandt’s, with which 1 am as yet too imperfectly acquainted. 

Very rare, only found sparsely in 6 samples: Tjyngen I, 
0—115 m., Lyngen II, 0—250 m., Lyngen HI, 0—50 m., ^Vi 
1899; Malangen, '-*71 1^119, 0~300 m.; Tranodybet, % 1899, 
()•— 200 m.; the Midvjer Fiord V 4 1900, 0—25 m. 

Distribution: The very closely allied P. arctica has been 
found in Davis’ Strait, the Labrador Current, near East Greenhuid 
and in the sea west of Nowjvia Zemlja (Cleve L. 40, p. 118). 
Undoubtedly an arctic species, hardly native with us. 


€yttaroeycli« For.. 

C. norvegica (Dad.) J0rg. 

,V', 

J0BGEN8EN L. 90, p, 28. 

Only once found: Hola, Svolvaer, Va 1899, rather numerous. 
Slips easily through the not. 

Distribution: Rather rare, always in small numbers, on the 
west coast of Norway. This form and those closely allied to it, 
C. gracilis (Brandt) and C. minuta (Brandt), are known from 
West and East Greenland, the l^abrador Current, Jan Mayen, 
Iceland, Baren Island and Spitzbergen. Arctic (and bowal?) 
species. Its distribution is probably insufficiently known, as it is 
so small that it only occasionally is retained by the net. 

C. aerrata (M 0 b.) Brandt. 

Only once found: Tranodybot, -'Va 1900, 0 — 600 m., rr. 

Distribution: Frequent on the west coast of Norway, in the 
summer and autumn. Also found in the summer on the north 
coasts of Norway (Tromse, Aurivillius). According to Clevb (L. 
40, p. 113) a southern neritic form, distributed from the Cape of 
Good Hope to Scotland. 


C. denticulata (Ehrb.) Fol. 

Cft\ J 0 BGENSEN L. 90, p, 31 and L. 92, p. 4 etc. 

Many forms occurred, the most important of which are entered 
in the tables. As a whole, the species was very frequent, often 
numerous; only, at the period of the diatom inflow, very scarce or 
entirely absent in the outer districts. 

IXstrihution : The motjority of the numerous forms which belong 
hero seem to be oceanic, arctic and boreal. The species is widely 
distributed over the northern part of the Atlantic, in the Arctic 
Ocean and on the arctic and northern temperate coasts. Frequent 
in the sea on the north coast of Scotland, August 1903 (L. 18, 
1903—1904, nr. 1). According to Cleve (L. 40, p. 109) also in 
Behring Sea. 

a typica J0ro. 

J0KGEN8EN L. 90, p. 31, pi. 2, f, 13, 15. 

This form, which is the most frequent on the west coast of 
Noiway, was not often found in the present material. 

Distribution: Perhaps a neritic, northern teipperate form. 
Mo.st frequent in the summer and autumn on the west coast of 
Norway. 

var* gigantea (Brandt) Clkvk. 

Rare and scarce. 

Distributioyi: Possibly a boreal (and arctic?) oceanic form. 
Known from the northern part of the Atlantic to Greenland and 
Spitzbergen. Also mentioned from the Labrador Current. 

var* rohuata J 0 rg. 

j0RaRNSEN L. 92, p. 13, pi. 3, f. 22. 

Only once found: Kvaenangen, 1899, 0—140 m. 

Distrihution: Only found in the sea between Norway (Tromso) 
and Jan Mayen, in small numbers. Possibly boreal. Perhaps mr. 
gigantea (Brandt) p.p. also belongs hei'e. 

var, anhrotundata J0rg. 

Jorgensen L. 90, p. 34, pi. 2, figs. 20, 21. 

Rare and scarce. 

Distribution : Not so rare ou the west coast of Norway in 
the summer (1898). Possibly a neritic, northern temperate species. 

var, cylindrica J0rg. 

Jorgensen L. 90, p. 33, pi. 2, flgs. 17, 18. 

Rather rare, never numerous. 

Distrihutmi: Not rare on the west coast of Norway in the 
summer and autumn. Possibly neritic, northern temperate species. 

var, elongata J 0 rg, 

Jorgensen Ij, 92, p. 14, pi. 3, figs. 28, 24. 

Rather rare, almost always in small numbers. 

Distribution: Known from the sea between Tromse and Jan 
Mayen (numerous, 1898). Seems to be a boreal, oceanic form. 



Pi’otistplanktou. 


Far* BubedentatA J0bo. n. var. 

(PI. xvni, flga. m, 120; pi. XJV, fig. 121). 

The house as usual somewhat dilated a little below the mouth, 
and then slightly, or imperceptibly, narrowing. In the lowest V* 
rather quickly narrowing to a rather short tip. The side contour 
here shows a long, rather even arch. Teeth rather small, about 
35—38, may also be wanting. Areoles as usual hexagonal, thin- 
walled, medium sized (about 2Va on 10 (i). 

This variety is reckoned together with a typica in the tables 
for the first half of the year 1899. Its place is between that form 
and var. obtusangula (Ostenp.) J0rg. and-C. edentaUi Brandt, 
most near the two latter; it is, however, so different from them 
that it ought not to be considered right away the same as var. 
obtusangida. 

The length of the tail tip as usual varies considerably. The 
relation between length and breadth generally lies between 2.5 
and 8 (the tail tip excluded). 

Fig. 119 is a smaller, more divergent form. 

Numerous and frequent, as a whole, in the present material, 
the most frequent form of the species. Occurred also, though in 
small numbers, during the diatom inflow. It is more frequent than 
appears from the tables, as it was not entered separately from the 
first, but is included under ,,Cgttarocj/lis (kniicnlata^^ . 
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Unde I la caudata (Ostknp.) Cl. 

Tintinnus mudatm OsTKNKEjiD L. 113, p. 437 (001). Utulella 
pellucida Joko. L. 90, p. 41, pi. 1, figs. 7, 8. 

Rather frequent, but always in small numbers. 

Dwtrihution: Temperate, oceanic species, according to (3 j;evp: 
(L. 40, p. 124) distributed far southwards in the warmer part of 
the Atlantic. Rare on the west coast of Norway. 

l^lctyoeyMta templum Hck. 

The principal species, with a single I’ow of largo windows 
around the mouth of the house, very rare: Senjen 'Vi 1899, 
0 — 50 m., r. 

var. distivha Juro. 

.Toboknsen L. 90, p. 40. 

With two rows of win(low^s. 

More freijuent, in a good number of samples, but always scarce. 

Distribution: Clkve’s />. elegans Eiiun. which also includes 
the two forms mentioned, is widely distributed from the warmer part 
of the Atlantic to beyond Iceland (Ceeve jj. 40, p. 114). Accord- 
ing to Cdeve, also known from the Mediterianean, the Red 8ea 
and the Indian Ocean. Rai’e on the w’ost coast of Norway. 



Errata et Addenda. 


Pag. !)G, col. 2, line 28, for T. decipiena Gbun. read: 

T. decipiena (Grun,). 

Pag. 105, col. 1, after line 2 add 

(Plate VI t, fljr. 20). 

Pag. 108, col. 1, before U- IPexd.<i±XL±etles add: 

TropidoneiM parallela JOiio. n. Kp. 

(Plate Vlt, ftg. 10). 

In the plankton tal)le.s Amphlprora parallela n. sp. 

Shape of the cell in side view: Linear, or slightly oblong, not 
constricted in the middle, narrowing off a little towards the rounded 
ends. Central nodule rather indistinct; terminal nodules, however, 
very conspicuous. 

Valve: Linear-lanceolate, ends subrostrate (truncate). Median 
line straight, central. Central nodule small, terminal nodules close 
to the ends. 

The median part of the valve seems to form a rather high, 
.llpcar k^el, about so broad as Va of the valve. 

Fine transverse stria*, not distinctly punctate, 17 on 

10 II. 

Dimensions: Length of the valve 07—70 m breadth 12 |i. 
Breadth of the cell (frustulo) 18 |i. 

This species resembles Amphoropsis recta Gkun. (Van Heurck 
P- 206, tig. 56) and Amphijmra var. ? snhplicata 

Grew. (L. 48, p. 65, pi. V, hg. 88). It differs from both in having 
the frustule.s quite inconstricted in the middle. On the contraiy, 
th(| -ccU is often somewhat broader (higher) here. Besides, 1 have 
never seen an asymmetrical valve, like that characteristic of Am- 
j)horopsis recta, I have, however, only once succeeded in getting a 
valvar view of it (tig. 16 b), as in the preparations it is nearly 
always found lying on its side. 

Clkve refers (L. 24, p. 28) Amphiprora plkata var. ? mhpVieatci 
Gkun. as a variety to Amphoropsis recta (IVopUUmeis recta Cl.) 
without mentioning the shape of the valve. 

The above species seems to be a tnie plankton form. It has 
veiy thin (slightly siliceous) valves which easily are defomed on 
being ignited on the cover-glass. It generally occurs solitary or by 
twos, very seldom forming a short chain of some few individuals. 

On the whole rare and sparse, only observed during the 
diatom inflow in 1900: Hela, SvolviBr, 0 — 140 m.; Ostnes- 

(jord I and III, 0—25 and 0—130 m.; the VestQord, 
0—25 m.; the SkjerstadQord IV, V4, 0— 330 ra., and XII, 0—500 
m.; the Seivaagon, V4, 0—20 m.; the Saltenfjord H, V4» 0—50 m.; 
the FoldenQord I, V4, 0—100 m. Also in Barent’s Sea, 71® 48' n., 
49® 88' e., S/S Heimdal ’Va 1900. 

Undoubtedly an arctic species. 


Page 100, add: 

C. aoolopendra Cl. 

As endocysts, resembling those of C. cinctm, are found, the 
older name for the latter species, C, imurirus Bail., cannot bo used. 

Very rare and sparse: Sea off Inge, ®V4 1899, 0— 300 m.; the 
PorsangerQord, ^V4 1899, 0—75 m. 

Distrilmtionj More frequent on the west coast of Norway. 
According to Cleve a northern (boreal) neritic species. Only once 
(in October 1900) found near the Fiuro Isles. (Ostenfeld). 

Page 105, after Naviculew add: 

Pinnnlaria quadratarea (A. Schm.) Cl. 

Cl. L. 25. p. 95. Narieula quadratarea A. Schm. L, 127, 
p. 90, pi. II, f. 26. N. pinnularia Cl. L. 28, p. 224, pi. IV, 
fs. 1—2. 

Occurs only accidentally. No true planktonform, but rather 
frequent in bottom samples from both the west and the north coast 
of Norw ay. 

Page 99, before E. stylifonnisy add: 

R, obtuaa Henb. 

IIenben L. 87, p. 80, pi. V, f. 41. R. alata var. tnincata 
Gran L. 64, p. 6, pi. IV, f. 67, 

Not always easy to distinguish from R. alata (cfr. Ostenfeld 
L. 116, p. 569). 

Very rare and sparse, only in 3 samples: Stene in Bo, ^®/4 
1899, 0 m.; the Porsangerfjord, ^V4 1899, 0—75 m. and 200—100 m. 

Distrilmtmi: According to Cleve, Gkan and Ostenfeld a 
boreal oceanic species, occasionally numerous round the Faeroes, 
Iceland and in the Norwegian Ocean, up to the north of Spitz- 
bergen. Is w^ anting on the west coast of Norway (1898). In large 
numbers in arctic water betw’een Tromso and Jan Mayen 1897, 
also numerous round Jan Mayen 1897—1898, and near Spitzborgen 
1899—1900 (J0ROENSEN L. 92), Seems to me to be an arctic 
(oceanic) rather than a boreal species. 

Pago 104, col. 1, line 10, for PI. VI read PI. VIL 

Page 105, col. 1, line 2, add: (Plate vu, fig. 26). 

Page 109, col. 1, lino 86, for (Dies.) Clap, et Lachm. read 
(Clap, et Lachm.) Dies. 

Pag, 119, col. 1, line 49, for 80 read 86. 

For Midvierfjord everywhere read MisvserQord. 
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Dinophysia acuminata Clap, et Laoum., .T0Ra 108 

— acuta Ehrb.. j0R<i 108 

— hdmuDculuM Stein 108 

MichaeliSf = rotundata. 

norvegica Clap, et Lachm., .l0Ra 108 

— rotundata Clap, et Lachm lofi 

Vanhliffeni Obtknp., = acuminata. 

Diplopaalis lenticuta Bbroh 109 

Diatephanus apeculum (Ehrb.) Stohb 114 

Dityliuxn Brightwellii (West.) Grdn 99 

Drymyomiiia elegans J0BO. (pi. VllI, fig. 84) 114, 117 

Echinonuna Hck 114, 116 

Echinomnia leptodennum j0Ra. (pi. VIIT, fig. 88) 116 

— trinacrium Hok 116 

Ettcampia groenlandica Cl. (pi. VI, fig. 8) 99 

Eucyrtidium seriatum J0RO., = Stichocorys a. 

Euodia gibba Bail 95 

KnpodiMCpap 98 

EuaceniuD) corynephoriun J0RO. (pi. XV, fig. 70) 183 

— tricolpium Hck., = Cladoaconinm t. 

BOa^rellaitia* 113 

Fragilaria cylindnia Grun. (pi. VI, fig. 9) 102 

ialandica Grun. (pi. VI, fig. 10) 102 

— oceanica Ol 102 

Qazalietta pentapodium J0RO 142 

Glyphodeamis WiUiamsoni (W. 8 m.) Grun 102 

Gofioaphtera primordialii J0KO. n. sp. (pi. XTV, figs. 64 — 68) .... 129, 182, 138 

Gonyaulax apinifera (Clap, et Laohm.) Dibs 109 

Grammatophora ialandica Ehrb 102 

— oceanica Eubb. 102 

Gymnaster pentaateriaa (Ehrb.) BohDtt 118 

HalicaXyptra comuta Bail. 139 

Haloapluera minor Ostbnf., =: vWidis 118 

— viridis Schmitz 118 

3E3Caa.osx>lauBda::*aioeaB 113 

Helotholua hiatricosa J0RO. n. ap. (pi. XVI, figs. 86 — 88) 127, 128, 187 


P4g:* 

Hemidiscm cuneiformis Wall., Euodia gibba, 

Hexacontium euthacanthum J0BO. (pi. VIH, fig. 80) 114, 115 

— pachydermum J0R0. (pi. VIlI, fig. 81) 114, 115 

HexadoroB borealis Cl., = Rhizoplegma b. 

Hyalodiacua acoticua (Kfirz.) Grun 98 

— atelliger Bail 98 

— aubtilia Bail* 98 

Larcoapira minor (j0Ra.) J0 rg 114, 121 

Lauderia confervacea Cl., = Detonula c. 

— fra\g^is Gran, = Bacterosira f. 

— glacialia (Grun.) Gran, 5=* Porosira g. 

Leprotintinnua bottnicua (Nordq.) J0rg., « -- peUucidus, 

pcllucidua (Cl.) J0rg. (pi. XVUI, fig. 114) 142 

LibeUus septentrionalis Obbtr., = Stauroneis a. 

Litharachnium tentorium Hck. (pi. XVI, flga. 90 — 91) 188 

Uthellda Hck 121 

Litheliua minor J0ro., =«= Larcoapira m. 

— spircdia Jerg 121 

Lithomeliaaa hyatrix J0RG. (pi. XVI, fig. 85) 186 

— luticeps J0RG. 11. ap. (pi. XVl, fig. 84) 186 

setoaa Jorg. et var. (pi. XVI, flga. 81—83; pi. XVIII, fig. 108 126 

127, 128, 136 

Lithomitra auatralia Cl 140 

Mediiaetta arcifera Jorg 142 

— parthmopaa Boro 142 

nfeduMettida Hok 142 

lIKelofiireaB 96 

Ufonoeyrtida Hok 125, 131 

XO’caeaellaoTlai 122 

Navicula direota Kalps 106 

— frigida Grun. (pi. VII, fig. 21) 105 

— kariana Grun 105 

— pelagica ('l. (pi. VII, fig, 28) 105 

— aepientrionalia Orstr 106, 106 

— Vanhoffeni Gran (pi. VH, fig. 22) lOB, 106 

HaTlcnlefe 106 

Nitzacliia ungularis W. 8 m. et var. (pi. VI, fig. 14) 104 

~ arctica Cl. (pi. VH, fig. 15) 104 

— bilobata W. Sm 103 

— cloHtoriuTu (Ehrr.) W. 8m 104 

— delicatisaima Cl 108 

— fraudulenta Cl 103 

— frigida Grun 103 

— hybri^la Grun. (pi. VI, fig. 12) 108 

— lanceolnta W. 8 m. et var. (pi. VI, fig. 13) 104 

— longissima (BrRb.) Balfs 104 

— Mitchell iana Grbbnl 104 

— • recta J0rg., = arctica Ol. 

— seriata Cl 103 

— spathnlata BrEb 104 

Hitxfieliiefle 103 

Octopyle octoaiyle J0 rq., = PJmticixm pyhnixmk. 

Orthoaira anyulata Greg. = Thalasmaira decipiena. 

Oxytoxuin diploconus Stein 109 

Paralia sulcata (Eubb.) Cl 98 

SchAtt 102 

:Pex*l<llxvi alee 108 

Peridinium conicum (Gran) Ostknf. et Sohm 110 

— depresHum Bail 109 

— ilivergens Ehrb 109 

le^iticfulare (Brrb.) J0rg., sss — divergens. 

— Michaelia Ehrb., » — conicum (Gran). 

— Michaelia Stein, = — Steinii J0bg. 

— oceanicum Vanhop 109 

— ovatnm (Pouch.) SchiItt Ill 

— pallidum Ostenp 110 

— pedunoulatum SchOtt. (pi. VIII, fig. 29) 110 

— pellucidum OSTENP 110 

pentagonnm Gran 110 

— Steinii j0Ra Ill 
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pag- 

'PeridinSum tristylum Stmxk et var. lU 

Peridinm hysirix « Phwmacantha h. 

— intricatum Cl 131 

— laxum Cl 131, 182 

— longinpinum J0BO. (pi. XV, flgM. 76—79; pi. XVI, flg. 80) 126, 127 

128, 135 

— minutum Cl 136 

Feripltda intricata J0ro., Plectacantha oikiskos. 

Phseocystla Pouchetii (Hab.) Laueah 113 

140 

Phormacantha hyatrix (J0BO.) J0ao. (pi. XIV, figs. 59—83), 126, 127, 128, 132 

Phorticium py Ionium (HckY) Cl. (pi. X— XI, figs. 42—45) 114, 120 

Pinnularia quadratarea A. Schm 146 

PlHgiacantha arachnoides Clap, et Lacm 123, 127, 129 

Planfloicramiiieie 102 

Plaffonlda 129 

Plectacantha oikiskos J0RO. n. noiii (pi. Xin, figs. 50—67) 124, 126, 127, 128, 131 

— trichoides J0RO. n. sp. (pi. XIII, fig. 68) 132 

Plectanlda Hck 129 

JPlectamum simplex Cl., =2 Protoscenium «. 

Pleetoldea Hck 129 

Plectophora aracfmoides Hck., — Flagiacantha a. 

Pleurosigma affine Gbun., == Normanni Halfs. 

— angulatum (Quf.k.) W, 8m 107 

— balticiam (Ehrb.) W. Sm 107 

— delicatiilum W. 8 m. et var. (pi. VII, fig. 18) 107 

— elongatum W. Sm 107 

— fallax ((iRiiN.) Pehao 107 

— fasciola (Ehrb.) W. Sm 108 

— formosum W. Sm : 107 

— naviculacxjum BrRb 108 

Normanni Bales 107 

Spencefi W. Sm. et vur 107 

Stuxbergi Cl 107 

t«ncruin j0Ra. n. sp. (pi. VII, fig. 17) 107 

lenuirostre Cl run. (pi. VII, fig. 20) 108 

— tenuissimum W, Sm. et var. (pi. VII, fig. 19) 108 

Pofiolampag palmipes Stein 109 

Podosira ghcialis (Crun.) Cl., — Porosira g. 

Porodlacida Hok 118 

Podosira glacialis (Gron.) iT 0RG. (pi. VI, fig. 7) 97 

Propocentracew Stein 108 

Prorocentrum mlcans Ebbb 108 

Protoceratium roticulatum (Clap, et Lachm.) Butschli 109 

Protocystis Harstoni (Murk.) Borg 141 

— tridens (Hck.) Borg 141 

* — xiphtidon (Hck.) Borg 141 

Protoscenium simplex (Cl.) J0RO. (pl. XV, fig. 69) 126, 127, 128, 133 


Piet'ocorys amblycephalis J0rg., = AndroeycUts a. 
— gamphonycha J0Ra., = Androcyclas g. 

Pteroscenium 

Pterosperma dictyou (J0RG.) Ostene 


— MObii (J0RO.) OSTBNF 116 

Vanhdffeni (J0RO.) Ostene 113 

Ptex?o03pe3?xxxa>‘tAoeee 113 

Pterosphcsra J0 bg., = Pterosperma, 

Ptychocylis acuta Brandt, = — urnula, 

— arctka Brandt 144 

— DrygaUkii Brandt, — — umtda var. 

— obiusa Brandt 143 

— urnula (Clap, et Laohm.) Brandt et var. (pl. XVIIl, fig. 118) 143, 144 

Pylonlda Hck 

Pyropliacus horologium Stkin 109 


pag- 

114 

Badiospbaera anacanthica ♦IpRG. ti. sp. (jd. XVII, fig. 105 -106) 122 

Bhabdonema adriaticum Kutz 103 

— krcuatum (liYNOB.) KOt/. 103 

— minutum Kutz 103 

Bbizoplegma boreale (Cl.) JPrg. (pl. IX— X, fig, 38) 114, IIH 

Rhizosolenia alatu Bkightw 09 

— obtusa Hens 146 

semispina Hens 99 

— setigera Brightw 100 

Sbrubsoli C'l 99 

— stylif(n-mis Brightw 99 

Bhoicosigma arcticurri Cl 108 

Koperia tessellata (Rop.) Okcn 98 

8<*.eletonema costntum ((iREv.) C^r 98 

Schizonenm (Irevillei Ao 107 

^emantida Hck 129 

Sll±oo«^afella.t>a. 113 

Sorolan^is circumtextiis J0RO., — Streblncanthn c. 

iipoiiffodiM€*ida Hcr 120 

Spoiigodiscus favus Kiirb 114, 120 

SjpTxxxDiellaixrlai 114 

Stauroneis Grain Joro. n. sp. (pl. VII, fig. 25) 107 

pellvcida (’i. 107 

— septentrionalis Gbun. (pl. Vll, fig. 24) 106 

Htephanida Hck 129 

Hteplioidea Hck 129 

Biichocorys soriata (.T0uo.) J0RO. (pl. XVllI, figs. 102 — 104) 127, 128, 140 

Streblacantha ciivumtoxta (j0Ro.) J0BO. (pl. XI— XII, fig. 4()) 114, I2l 

^treblonida Hck 121 

Striatella unipunctala (LvNon.) Ao 103 

Stylodictya Ehrb 114, 118 

— aculeala JORO. n. sp. (pl. X, fig. 41) 119 

— aspera .]0Ra 120 

— tenuispina j0iiG. (pl. X, fig. 39) 118 

validispina J0uo. (p). X, fig. 40) 119 

Surirella fastuosa Ehrb 104 

lata W. Sm 104 

INitrlrelleie 104 

Hynedre» 102 

Tetrapylonium Clevei .Hmo., =: Phorticium pylonium. 

Thalansiosira biocnlnta (Okun.) C)8TRNp., ~ Coscinodinnis b. 

('Ifvei CfRAN., — — hyalina. 

d^cipiens (GRirN.) JpRG. (pl. VI, fig. 3) 91, 96 

— yelatirma Hens., = — decipims. 

— gravida Cl. (pl. VI, fig. 4) 96 

— hyalina (Grun.) Oran (pl. VI, fig. 6) 96 

— knopbila (Grun.) J0tto. (pl. VI, fig. 6) 96 

— NorilonskiiUiiii C’l. . 96 

Tlmlassiothrix Frauenfddii et var 102 

longissima Cl. et Grun 102 

— nitzschioules Orun. et var (pl. VI, fig. 11) 102 

Theocalyptra craspedota J0RO., — Clatkrocyckis c. 

a?±a3.tlaQ.3Q.odLe» 142 

Tintinnopsis campanula (Ehrb.) Dad 143 

nitida Brandt et var. (pl. XVIII, figs. 116—116) 143 

— sinuata Brandt, — — nitida var. 

Tinlinnus acuminatus Clap, et Laohm. et var 142 

Tripplea, = Pbseodaria 140 

Tropidoneis p.HrHllelB J0BO. n. sp. (pl. Vll, fig. 16) 146 

Undell a caudata (Ostknf.) Cl 145 

Xyg^ospyrlda Hck 130 
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NOTES. 

When drodjrings have been made, soundings, both at the start and finish of the haul, have generally been taken. So that 
when, for instance, 0xsund 450—630 m. is noted, it is to be understood that the depth was 630 m. where the dredge was thrown 
out, and 460 m. where the dredging was ended. 



A. Results of Dredgings. 

a. Dredging stations. 1899 — 1900. 


Nr. 

Date 

Name 

Dept in 
metres 

Temperature 
of the bottom 
layer 

CO 

Salinity of 
the bottom 
layer 
*^/oo 

Nature of the bottom 


1899 





i 

! 

1 


Henningsvteratremmen 

20-40 

1.76 

33.42 

Stones and Lithothammm\ 

a 

“/s 

Liland, 0stne§fjord 

80—40 



(3ay 

3 


Langatrand 

50—70 



Pebbles 

4 


Skroven—Ouldbrandsaeme. . 




<3ay 

6 


BretteaneB — Skroven 

350—410 

6.S 

35.08 

Clay 

6 


Month of Raftsund 

260- 300 



Clay 

7 

— 

At. Digerninlen 

100—150 



Stones and sam! 




450—680 

6.3 

35.08 

Clav 

9 

/V 

Bagfjord 

200 

6.4 

34.80 

Clay 

10 


Mortsund I 

230 

6.U 

35.03 

Clay 

11 


Mortsund II 




Ola} 

12 



Mortsund 111 

100-120 



Sami and stones 

13 

v» 

Moskenstreminen I 

204 

6.6 

34.07 

Hand and clay 

14 


Moskenstrommen IT 

150 

5.0 

34.40 

Shells and stones i 

15 


Kirkfjord I 

108 -130 

2.7 

33.48 

Clay 1 

1« 


Kirkfjord 11 

50 

2.5 

33.40 

Olayy j 

17 

— 

Kirkfjord UI 

70—80 



(3 ay and stones 

13 



30 -‘50 



Shells and elay 

19 

% 

Heine I 

150 

6,7 

34.70 

Hand 

20 

% 

Ure I 

230 

6.8 

34.07 

("lay i 

21 


Ilenningsvar 1 

140 

6.*i 

.34.52 

Rocky j 

22 

to/.. 


150—180 

1.0 

33.40 

Clay ! 

23 

'Va 

0gs fjord I 

BK) 

2.1 

33.10 

I'lay ; 

24 

•'/s 

Tranedyhet 

450-530 

6.3 

35.06 

Lophnlidhi ! 

25 


Tranodyhet 

607—640 

«!. 

35.06 

Clay 

2H 


Kanstadfjord, inside the ridge 

30-90 

l.o 

33.48 

Sand, (day and stones ‘ 

27 


Kanstadfjord, outside the ridge 

95 

4.4 

34.0U 

Rocky ' 

28 




4.05 

35.13 

y 1 

29 

01 

Rost 1 

120 

4.26 

34.00 

Fragnmnts of shells j 

80 


Rost II 

100 

4.85 

! 34.70 

Pebbles am! fragm. of shells 

31 i 

^/3 

Rost JI 

150 

6.7 

1 35.11 1 

Fragments of shells j 

32 I 


Tvsfjdrd I 

500 

6,3 

35.11 

Lophohdia | 

88 


Steiie 

120—200 

6.0 

34.00 j 

Rocky 

34 


Heine 

100 

4.6 

34.42 1 

Rooky 1 

35 

— 

Moskenstioinmen 

90 

4.t 

34.20 

Stones 1 

3« 

'V 4 

Gaiikvff*ro 

250 

5.2 

.34.80 

C1.S.V j 

37 

'V 4 

Mrtlangeni^iord 

380 

4.1 

34.67 

Clay j 

38 


Malangen II 

100-200 



Clay, Rocky 

39 

— 

Malangen III 

200 

3,7 

31.54 

(May, Rocky ! 

40 

15,' 

Htonneshofn 

40—80 



Rooky 

tLVI 

41 

! 4 
*% 

Kvienangen H 

! 90 

0 75 

! 34.21 

(May, Stones 

42 

*>/4 

.Jokelfjord I 

i 110 

1.0 

; 34.29 

(May 

43 


Jokelfjord II 

i 80 


1 

(Jlay 

44 

*V4 

Jokelfjord III 

1 no 

1.4 

j 34.85 

Rocky 

45 


Kvi^n^ngen ....... 

300 -343 

2.3 

1 34.49 

(May 

46 

*V4 

Ingolmvet 

270-315 

3.46 

t 35.24 

1 

Hooky 

47 

% 

Troldfjordsuiid 

30 40 


j 

Sand 

48 


Breisund 

100 

1.7 

1 34.54 

Sand, Rooky 

49 

M/4 

Repvaag harbour 

10 


1 34.48 

Sand 

60 

»/4 

Porsangerfjord 

200 

0.2 


Clay, Rocky? 

51 


PurHaugerfjord 

70 


1 

Rocky 

52 

— 

Poraangerfjord 

30-50 


i 

Pebbles, JAtliothammia 

53 

«/a 

Lyngenfjord II 

950 

2.86 

j .34.07 

Clay 

54 


Lyngen III 

320 

3.66 

1 34.04 

1 

I 

Clay 

55 

1900 

^/a 

08tneafjord I 

20—30 


i 

1 

Stones and Lithothanimia 

56 


0stnesfjord 11 





57 

— 

08tne«fiord III 





58 

^/a* 

Balstad : 

150-180 




59 


Landego 

400 

6.2 

85.13 

Clay 

60 


Arne 

300-400 

6.65 

35.10 

Ro(‘ky 

61 



Sund harbour 

0 



Sand 

62 


Morsdalfjord (8. Beierfjord) 

1 50-150 



(May 


Remarks 


Between 0st- ainl Vestvaagu. 

Ostvaago, 

0st.vaago, Lofoten. 

(tstlofoten. 

0><tk)foten. 

Between Hiiido and Mstvaagti. 

In Baftsniul, 

Between Hammero and Lundo. 

At tlie inner end of Furunesv;eggen. 

8F of Mortsund, 

SK of Mortsund. 

SB of MortKiind. 

Betwiam Viero and Moskeneso. 

Between Van'o and MoNkenesn. 

At little inside the Vorfjord. 

In the ini<ldle of t in? Kirk fjord. 

At Tonnes. 

In the Voi fjord. 

1 1 miles SB of Heine, 
h' 2 miles SSB of lire, 
h miles SW h W '/2 HonningHvaM*. 

Onfside the (.Igsfjord, off the PnndKletvnag. 

At the head of the fiord. 

Bel Wi en Ti ano and liOdingen. 

Between Trano and Tanlingen. 

At Mindo. 

At llindn. 

tis^’ N., 10‘^ 0..V E. 

Outside Host. 

Outside Rest. 

Inside Ufist. 
fnside Skavberget. 

Yestlofoten. 

Vesllofoten. 

Between Monkeneso and Vau’cn 

t;K‘’ n., 140 w k. 

Off Sl0nnesl)Otn. 

Between Stonneshotn and Lysbotn. 

Between Stonnesliotn attd Lyshotn. 

At Kenjen Island. 

At Noklen island. 

At the head of the fjord. 

At the hoarl of the fjord. 

(jff 'rverfjmal. 

Between Sj)ildem ami the northern mainland. 
71« 10' N., 2\^^ 10' E. 

Between Ingo and IlolfsU. 

Between Muvn and Hjehiieso. 

In rorsangerfjool. 

Between Great and Little Taniso. 

Between Great and Little Taniso. 

Between Great and Little Tamso. 

Off tlie Kaafjord. 

Between ytre Gamvik and Ulo. 


At the head of the fjord. 
Betveen Vaterfjord and Folstud. 
Otf Belle. 

VestlofoOui. 

070 22' N., 14<> 4''E, 

070 11 N., \A^ 2' K. 

In Gildcskaal. 

Between Sandhornn ami Sniid. 
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Nr. 

1 

Date 

Name 

Depth 

metres 

T emperature 
of the bottom 
layer 

C® 

Salinity of 
the bottom 
layer 
®/oo 

Nature of the bottom 

Remarks 


1900 j 



1 




63 


N. Beiersfjord 

50 



Fragmenta of shells 

Between Sandhoi*n 0 and Beieren. 

04 

*/4 

Skjcrstadfjovd I j 

30-50 



8 an<l, Clay 

The head of Skjerstadfjord. 

f)5 


KkjevHtndfjord 11 i 

100 - 185 

3.S5 

38.90 

Clay 

IV* miles from the end. 

00 

— 

8 k jerstadf j(M d III 

2.30 

3.2 

83.99 

Rocky 


07 

-- 

Skjerstad fjord IV 

880 

8.15 

34.04 

Clay 


08 


BkjerHtftdfjord VI 

100-160 



Clay 

At Fauske. 

09 


Bkjcrstadfjord VII 

470—490 

3.15 

33.90 

Clay 

Off Fauske. 

70 

— 

Skieratadtjord VIll ‘ . 

490 



Olay 


71 


Skjerstadfjord IX 

30—50 



Rocky 


72 


SkjemHdfjord X 

10 30 



LitMJiammion 

Mouth of the Misvwrfjord. 

78 

— 

Skjerstadfjord XI 

50 



ShellH 

Misvierfjord. 

74 

V 4 

Hkjeratadfjord XVI 

10-20 



Sand 

Inside 8 alt 8 tr 0 mmen. 

7.5 

^'4 

8 alten fjord I 

15 20 



Sand, Clay 1 

Beivaagen. 

70 


Baltenfjord il 

820-370 

0.65 

35.18 

Clay 

Inside the mouth. 

77 

% 

Foldenfjord I 

530 

6.55 

3.5.00 

(May 

Between Hjerto and the southem mainland. 

78 

% 

Or«>to 

0 "24 ! 

1 


Sand 



In the list of nninialM collected, I have aleo included some which 1 caught during a short trip to Finmark in the months of August and September 
1H94. I have added the year (1894), aftc*r the name of place, for all such. 


b. Outcome 

Porifera.^) 

W. Lundheck, Mag. sclent., Copenhagen, determ. 

Ashestopluma pennatula, O. Schmidt. 

The Lyngeu Fiord, 300 in. 

Cladorhiza ahymicola^ M. Saks. 

The Salton Fiord, Skroven (Vest Fiord), 400 m. 

Buharis vermicidataf Bowerbank. 

Ileine (the Vest Fiord), 150 m. 

Stylocordyle borealis^ 1^0 ven. 

The Skjerstad Fiord, 2.30 m. 

Tentorium sernimberites. 0. Schmidt. 

Tfte Skjerstad Fiord, 230 m. 

Halienemia t^rticillata, Bowerbank. 
Moskenstremmen, 200 ni. 

Trwhosternma liemisphwrienmf M. Saks. 

The Lyngoii Fiord, 250 m. 

Tethya lyncurium, Johnst. 

The Porsanger Fiord, 200 m. 

Craniella rraniumy Mull. 

The Sag Fiord, 200 m. 

0 Not many sponges were found, hut those which were obtained were 
classifled at once by Mag. LuTiniiECK, toirether with material belonging to tlie 
Danish Ingolfexpedtion. Only a few species are noted here, the names of which 
Mr. Lundbbck has kindly furnished me with. 


of Dredgings. 

Hydrozoa. 

Hydroida. 

Miss Bonnevie, Kristiania, determ. Remarks by the author. 

Corymorpha savfiiy Steenstbup. 

Mehavn (1894). 

Tubularia indivisa, Lin. 

Svolvaer (1894); Balstad (1896); Brcisiind, 100 m.; the Pors- 
anger Fiord, 200 m. 

Tufjularia larynxy Ell. & Sol. 

Nordkyn (1894). 

Tubularia variabilu', Bonn. 

T^he Porsanger Fiord, 200 m. This species has previously been 
found at Rauberget in the Trondhjem Fiord, and by the Norwegian 
North Atlantic Expedition at stations 325 and 862. 

Juhularia humility Allman. 

Svolvaer (1894); Nordkyn (1894). 

Peri gonimus repens, Weight. 

Balstad (1996). Has been observed from Bergen to Lofoten. 
Dicoryne conferta, Alder. 

SvolvaBr (1894). 

Hydrachtinia echinatOy Flemming. 

Svolvmr (1894); Balstad (1896). 

Eudendrium rameum, Pall. 

The 0stnes Fiord. 
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Eudendrium insigne^ Hincks. 

Moskenstromraen. Only collected on the Norwegian coAst in 
Moskenstremmen. 

Eudendrium imelkm^ Allman. 

Moskenstremmon. 


Halecium halecinum, Lin. 

Napstrommen (1896); the North Cape (1894). 

Halecium lahrosim, Alder. 

Moskenstroimnen ; the North Cape (1894). 

Halecium tortile, Bonn. 

Balstad (1897). Up to the present, only known from Balstad 
(Lofoten). 

Halecium scutum , Clark. 

The North Cape (1894); Nordkyn (1894). 

Halecium sessile, Norman. 

The North Cape (1894). 

Halecium sdineideri, Bonn. 

Nordkyn (1894). 

Lafoea serpens, IIassal. 

The Ing0 Sea, 30() in.; Nordkyn (1894). 

Lafoea ahiefina, M. Saks. 

Moskenstrommen; Balstad (1897); The Inge Sea, 800 in.; The 
North Cape (1894), 

Lafoea fp'acillinui, Alder. 

Balstad (1897); The Inge Sea, 800 m.; Malangcn 100 -200 m. 

Lafoea diimosa, FiiEMMiNO. 

Hammerfest (1894). 

Lafoea fruticosa, M. Sahs. 

Moskenstrommen ; Balstad (1897); Malangcn, 4)0—200 m.; 
Hammerfest (1894); Svmrholt (1894); The Porsanger Fiord, 200 m. 

Lafoea s/jmmetrica, Bonn. 

The lng0 Sea, 300 m. This species has been found, in addition 
to the place here mentioned, at station 313 (The Norw. North. 
Atl. Exp.). 

Campayiularia vertimlata, Lin. 

Malangen, 100—200 m,; Hammerfest (1894); The North Cape 
(1894); The Porsangcr Fiord; Nordkyn, 

Campanularia geniculaia, Mull. 

Svolvser (1894); The North Cape (1894); Nordkyn (1894). 

Campanularia dichotoma, Lin. 

The North Cape (1894). 

Campanularia hyalina^ Hincks 

Balstad (1897); The Porsangcr Fiord, 200 m. Up to this time, 
the most northerly known limit was The Trondhjora Fiord. 


Campanularia johnstoni, Alder. 

Balstad (1897); Hammerfest (1894); Meliavn (1894). 

Campanularia hincksi. Adder. 

Balstad (1897). 

Campanularia calyculala, Hincks. 

The North Cape (1894); Nordkyn (1894). 

Campanularia voluhilisy Lin. 

Moskemstrommen; Balstad (1897). 

Campanularia syrinija, Lin. 

Balstad (1897). 

Srrtular*dla polyzoniasy Lin. 

Hammerfest (1894); Brclsund, 100 m. ; The North Cape (1894); 
Nordkyn (1894). 

Sertuhmila tricuspidaUiy Alder. 

Moskenstrommen ; Ilainmorfest (1894); Ingohavot, 300 m.; Brei- 
sund; The North Capo (1894). 

Dynamma pumila, Lin. 

Malangen. 

Dynamena tamarisca. J^in. 

Moskonsiremmen; Svolvaer (1894); Hammerfest (1894). 
Thiiiaria alnetina, liiN. 

Moskcnstrommon ; Hammerfest (1894); Nordkyn (1894). 

Thuiaria argeniea, Kll. Sol. 

The North Cape (1894). 

Thuiaria filicula , IhiL. ( Sc . Sol. 

Balstad (1897); Brcisund, 100 m.; The North Capo (1S94); 
Nordkyn (1894); Mehavn (1894). 

Tkaiaria articalafa, Pall. 

Malangen, 1()0“-200 iri. 

Thuiaria thuja. liiN. 

Svolvan’ (1894); Brcisund, 100 ni. ; The North Cape (1894). 

Hydrallmania falrata, Lin. 

Svolvier (1894); The Kanstad Fiord, 20—90 m. 

AgUwphenia integrUy (L O. Sars. 

Ingohavot, 300 m. 

Aglnophenia pourtalcsiy Verkill. 

Tngohavet, 300 m. The previously known distribution extended 
from Kspevmr to the I'rondhjein Fiord. 

Ant/mnularia antenninay Lin. 

Hammerfest (1894); Brcisund. 

Papers about hydroids: Kristine Bonne vie, Hydroida. The 
No^^^ North Atl. Exp. 

On p. 98 et seq. of this work will be found a complete list of papers. 
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Scypbozoa. 

Luc^irnaria quadricornis, Mull. 

llammerfest (1894); Mehavn (1894); The Skjerstad Fiord. 

M. Sakh has given a deUiled description of this animal.^) He 
notes the following places where it has been found: Glesvaer, 
b'olsvik, Flore, Kinn, all of these being on the Bergen coast. My 
locality in the ISkjerstad Fiord (8. XVI) lies just inside Saltstrommen. 
Here several specimens of Lnciyrnnrm were found on algae at a 
depth of from 10—20 m. 

Anthozoa. 

Alcyonaria. 

James A. Orieo deterra. Remarks by tke author. 

Alcyonium digitatiwh IjIn. 

The Sk,jerstad Fiord (S. X), 10— JO m. The locality in the 
Slt.jerstad Fiord is the northern limit for this species as far Jis is 
now known. Its distribution, according to Dr. Walter May, is 
confined to Norway and England.^) 

Pantfipoyiycdes fruticosa, M. Saks. 

The 8k,jer8tad Fiord (S. Ill), 230 m.; the sea NW of Rost, 
700 m.; The Porsanger Fiord, 2oo in. 

The species is common in the Arctic 8ea. 

Pamsjmigodea rosea, Dan. ^ Kor. 

Balstad, 80 ra. 

Paramuricea placomas, Lin. 

Arno, 300—400 ra. 

The species has not, up the present, been found north of this 
plac^e. In „Heretning ora en zoologisk Reise (1849)“ M. Saks 
mentions the following animals belonging to this group: Primnoa 
lepadifera, Lix., from the 0x Fiord and Hamraerfest, and Pam- 
gorgia srhorea, liCN. from the Ox Fiord. The last mentioned species 

been taken at two stations (18.3 — 200 rii.), in the Murman »Sea 
% Aiist!‘o-Hungarian Expedition.'*) 

hidella hippurisj (Iunnebuh. 

The Wag Fiord, 200 in.; Tranodybet, (507— G40 in.; Oxsund, 
000 m.; Brettesnes-Skroven, .350—400 ra. 

Storm has caught this species in the Trondhjora Fiord, accord- 
ing to Gbieo'*), and Gunnerus mentions it from Sraolen. Under the 
name of Mopsea borealis it is fully described by G. O. Sars*^) from 
specimens caugth at the fishing station Skroven in Lofoten. 

Pmnatula aculeataf UA's, Sc Kor. 

At Risvaer (Lofoten), 150—180 ra. 

Kophubelemnon sMiifcrum, (.). F. Mull. 

The Walten Fiord, 320 —.380 m., Landego, 400 ra. 

*) Cfr. Fauna liftoralh Norvpgiir, Part 1, pag;. 20, 

Uf. Walter May, Beitriige ziir S>’«teDintik ntul Uhorologie der Alcyoim- 
ceen, p. 104. Abdnick aus der jcnaiMchen Znitschrift f. Naturw. Vol. XXXUC. 
N. XXVJ. 

Of. STCxnERO. Faunaen pn och kring Novaja Send j a, p. 103. 

*) Bidrag til kjend.'^kuben om de noniiske alcyonarier, p, 5. Berg. Mus. 
Aarb. 1893. 

On Some Kemarkabte Form* of Animal Life, I, p. .50, pi. V, figs. 1 — 23. 


According to GRiKa^t this species was known from the 
KrisUania Fiord to the Trondbjem Fiord. Its northern limit is now 
the Vest Fiord. 

Cladiscua gracilis, ,D\n. & Kor, 

The Skjerstad Fiord, 230 m. 

Grieo mentions that the type-specimen was from Slotholmen 
in Nordland (1. c. p. 18). The species has also been caught in the 
Trondhjem Fiord by V. Storm. 


Zoantharia. 

.James A. (jrRiECJ determ. Remarks by the author. 

Uloegathits arrticus, M. Sabs. 

The Salten Fiord, 320 m.; Ijandego, 400 m.; The Folden Fiord, 
630 in.; 0xsund, (500 m.; The Sag Fiord, 200 m.; Mortsund, 200 
m.; Ure, 250 m.; Reine, 150 m.; The l^yngen Fiord, 300 m. 

During his expedition in the summer of 1849, Michael Sebs 
found this peculiar species in the Ox Fiord, and in the account 
a short description was given of it. Later on, it was thoroughly 
described.^) A contribution respecting its anatomy has been made 
by Miss Emily Aknf.sen.®) The Austro-Hungarian expedition collected 
this species at two stations in the Murman Sea. (183 m., 230 ra.). 

Ijophohel ia p roUfera, Pa l l . 

Tranodybet, 450—530 in.; The Tys Fiord (T. I), 500 m. 

This species was seen in large quantities especially at the place 
last mentioned. The Lophohelia-YBoi at the mouth of the Tys Fiord 
Is, as far as 1 know, the most northerly wliich has hitherto been 
observed, liater on in this troatice, I will refer somewhat more 
in detail to this interesting formation. 

Actiniaria, 

Dr. Uarlckkn, Stockholm, detenn. Remarks by the author. 

Protanilua simplex , (^arlou. 

The Tys Fioid (T. I) 500 m. On LophoheVm prolifera, Pall. 

Carlghen says, in a written communication to me, that Pro- 
tanthm is only found in Bohuslen and on the Norwegian coast. 
The distribution of this species hitherto known is Bohuslen— Lofoten. 

Edwardsia andresi^ Dan. 

The Lyngen Fiord (!,.». HI), 300 ra.; The Sk,jerstad Fiord, 
320 in. 

It was caught by the Norw. North Atl. Exp. at St. 253 (The 
Skjerstad Fiord, 481 m.).**) 

Paraedwardsia arenarea, Carlgb., nov. gen. nov. sp. 

The Skjerstad Fiord, 320 m. 

The now genus and species will later on be thoroughly de- 
scribed by Dr. Carlgben. In a written communication to me he 

— „Paraedwardsia is characterized by 8 complete mosenteries 
like Edwardsia, but the scapus in Paraodwardsia is furnished with 

*) Overf»igt over Norge* pennatalider, p. 16. Berg. Mn*. Aarb. 1891. 

3) Fauna littoralis Norveym. Part 11, p, 73, pi. 10, flg*. 18 — 27. 

*♦) Bcitrftge zar Anatoinie und HUtologie von TJlocyaffiUB arcticUB etc, 
Archiv f. Math, og Naturv. Vol. XX. Nr. 9. 

♦) Cfr. Daniblekn, Aotimda, p. Ill, 
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papilla like Haloampa^ and foreign bodies (grains of sand) are 
fastened to these papillae. 

Bolocera tuediae, Johnst. 

The Malangen Fiord, 880 m.; Stennesbotn, 40—80 m. 

Tealia (Madoniactis) lofotensis^ Dan. 

Stennesbotn, 40~80 m.; The 0gs Fiord 1, lOO m. 

The Norw. North Atl. Exp. caiiglit this species in Saltstreminen. 

Actmostola callosa^ Veer. 

Stennesbotn, 40—80 m.; The Jekel Fiord, 80—100 m. 

This species was also observed in several other fiords, but no 
specimen was preserved. 

Metridium dianthus, Ellis. 

Kvaenangen II, 90 m. 

M. Saks in his account of his expedition in 1849 says that 
this form was commonly found betw'een the pebbles on the beach 
in the 0x Fiord and at Hammerfest. 

Chondrachtima digitata, 0. F. Mull. 

The 0gs Fiord, 100 m.; Stonnesbotn, 40 — 80 m.; Malangen, 
100—200 m.; The Jekol Fiord 1, lOO m.; The Porsanger Fiord, 
200 m. 

This form is very common in the fiords of Northern Norway, 

Cho:'idiaclitinia nodosa, Fabr. 

The Porsanger Fiord, 200 m. (3 specimens). 

This is surely the first time that this genuine arctic species is 
noted from any Norwegian fiord. The Norw. North. Atl. Exp. 
collected it at St. 290 (between Norway and lleeren Eiland. Daniel- 
SEN^) mentions it under the name of Actinange (Vmill) nodosa Fabr. 

Carlgren says in a written communication that he has numerous 
specimens of Fabricius’ species from Greenland, Spitzbergen and 
Beeron biiland. At tlie same time, he gives the important infor- 
mation that Actinida nodosa, Fabr. is not identical to the chief 
variety of Actinauga nodosa, Verrill. The latter has therefore 
since been named Actinauge rn’rilli. On the other hand, Cabl- 
GBEN declares that Actmauge yiodosa var, tuhermhsa, Veru. — 
Chondrachtima nodosa. Fabr., which species is also found on the 
east coast of North America. 

Eyizoanthus erdmanni, Dan. 

Malangen, 880 m.; Lyngen II, 280 m.; Lyngen III, 800 m.; 
Kvaenangen, 300—343 m. 

The Norw. North Atl. Exp. took this species at four different 
places. 

Isozoanthus (Epizoanihus) arhorescens, Dan. 

Mortsund I, 200 m,; Tranodybot, ()()7— 640 m. 

Daniblsen^) notes this species from St. 149 (The Vest Fiord). 
CARLGRra has classified Isozoanthus as a iie\v genus, which differs 
from Parazoanthus in wanting a ring sinus. 

*) Actinida, p. 42. 

*) Actinida, p. 129. 
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Crinoidea.^) 

James A. GaiECi deterin. 

Ehizon'inus lofotensis, M. Saks. 

Traiiodybet, 640 m.; 0xsund, 600 m.; The vSag Fiord, 200 ni.; 
Brettesnos, 350—400 m.; Reine, 150 ni.; Moskenstroinmen, 2oo m. 

Antedon temila, Rktziuh. 

The Bcier Fiord, 80 — 150 m. ; The Skjerstad Fiord, 380 —490 
m.; The Tys Fiord, 500 in., Malangen, 100—200 in. 

Opbiuroidea. 

James A. Grieg determ. 

()}>hmra allnda, Forbes. 

The 8alten Fiord, 15—20 m.; Groto, 4 in.; The Ostiies Fiord, 
30 m.; The Trold Fiord, 40 in. 

Ophhira sarsi, Lutkkn. 

Numerous specimens both from the outer and inner fiord di- 
stricts, 30 — 600 in., and on soft as well as hard bottom. 

Ophinra robusta, Ayres. 

I^he Skjerstad Fiord, on hydroids; The Ogs Fiord, 10() m.; 
The Kirk Fiord, 30—50 in.; The North ('ape (1894). 

Ophhmi carnca, M. Ha its. 

The Sag Fiord, 100 m. 

Ojihioctm sericeurn, Forbes. 

Was seen at a number of stations, both out at sea and in the 
fiords, 100 — 160 m. 

Amphikpxs norvogiea, Ljunclman. 

Landego, 300 -400 m.; The Halten Fiord, 220—380 m.; The 
Folden Fiord, 530 m.; 0xsund, 600 in.; Brettesnes — Skroven, 350 
— 400 m.; Traiiodybet, 640 m. 

Ophiopholis aculmfa, Lin. 

Exceedingly common at most of the stations, 10 — 700 m. 

O/xhiacantha hidvnhda, Retz. 

Commonly distributed. Especially numerous in the Ogs Fiord, 
the Porsanger Fiord etc. 

Ophiacantha abyssicola, 0. 0. 8a rs. 

8ea NVV of Rost, 300—500 m. 

Ophiacantha speciahilis, (». O. 8ars. 

Arno, 300—400 m.; The Tys Fiord, 500 m.; Traiiodybet, 450 
— 530 m. 

Ophiotrix fragilis, 0. F. MuLLEit. 

Rost, 100 m. 

Ojdiioscolex glaciidis, Mi'li.. & Tuosen. 

The 8k,jerstad Fiord, 470—490 m.; The Salten Fiord, 220 — 
380 m.; Landego, 200—^00 m.; The Folden Fiord, 530 m.; The 

Cfr, Ohieh, Oversigt <)vei' det nordligo Norg:es ^'cliiiiodcrmor. Berg. 
Mus. Aarb. 1902, No. 1. 
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8iur Fiord, 200 m.; The Tys Fiord, 500 m.; Skroven, 200—400 
m.; Kva'narigen, 300 *—843 m. 

()])hioscokx purpureuHj Dub. A Kon. 

The Tys Fiord, 500 m. 

Goiymiocephalus hmarckij MOll. & Trobch. 

The Sea west of Inge, 300 m, 

Asteroidea. 

Jamks a. Gbibg determ. 

Pmtaster ienuisjnnm, Dub. & KoR. 

From a number of stations between Saiten Fiord and Malangen, 
100—640 m. 

PlutotKister parelii^ Dub. A Kor. 

Balstad, 150 m.; The Foldon Fiord, 580 m,; Svolvser (1894); 
Svaerholt (1894). 

Ctenodiscus crispatus, Retz. 

Of very common occurrence on the mud in the basins of the 
fiords betvcen the Skjorstad and Porsanger fiords, 30 — 530 m. 

Lepto'ptj/c^haster arctictis, M. Sars. 

From numerous stations, 30—400 m. 

Asb'opecten irregularis, Pennant. 

Seivaagen (Salton Fiord), 15—17 m. 

Psilaster andromeda, Mijul. A Trosch. 

The Bcier Fiord, 50 ra.; The Skjorstad Fiord, 30—50 m.; 
Landego, 200—400 ra.; The Folden Fiord, 530 in.; Mortsund (Vest 
Fiord), 200 ra.; the mouth af Raftsund, 250—300 m. 

Pentago7iaster grannlaris, Retz. 

The Saiten Fiord, 320—380 m,; The 0stnes Fiord, 130 m.; 
Reine, 100 m., Mortsund, 200 m.; Balstad, 150 m,; Moskenstremmen, 
209 m.; Rost, 150 m.; Malangen, 100—200 m.; The North Cape 
(1^4); Svaerholt (1894). 

Hlppasterias pkrygiana, Parelius. 

The Skjorstad Fiord, 230 ra.; Svserholt (1894), 

Poraniammpha rocea, Dan. & Kor. 

The Folden Fiord, 530 m. 

Solaster pa^ypmis^ Lin. 

The Skjorstad Fiord, 10—30 m. 

Solaster endeca, Retz. 

Balstad, 30—70 m.; The 0stnes Fiord, 30 m. 

Solastm* sgrtensiSf VERa 
The Beier Fiord, 50 in. 

Pteraster pulvillm^ M. Sabs. 

Henningsvser, 150 m.; Sv»rholt (1894). 

Pteraster militarise 0, F. MuLiiER. 

The Tys Fiord, 500 in.; Tranodybet, 450— 530 m.; Reine (Vest 


Fiord); Sea W of Inge, 300 m.; The Jekel Fiord, 100 m.; Svaer- 
holt (1894). 

Orihrella sanguinolentae O. F. MtinLEa 
Common, especially on the Lofoten banks, 80—800 ra. 

Pedieellaster typicus, M. SaRs. 

Balstad (Vest Fiord), 80 m. 

Stichaster rose;us, 0. P, Muller. 

The 0stnes Fiord, 130 m. 

Asterias gladalis, Lin. 

Moskenstromraen, 90 m.; The Kanstad Fiord, 80—90 m,; Brei- 
sund, 100 m, 

Asterias millleri^ M, Sars. 

Occurs from a number of stations between The Skjerstad Fiord 
and Svaerholt, 10—250 ra. 

Asterias linekif Mull. & Trosch. 

The KanstRd Fiord, 90 m.; The Jokel Fiord, 60—100 m. 

Asterias ruhcnsy Lin. 

Prom several localities in Lofoten, 

Brisinga corona ta, G. 0. Sars, 

The Foldon Fiord, 530 in. 

Echinoidea. 

.James A. Grieo determ. 

Echinus noneyieus. Dun. & Kor. 
Moskonstremmen, 200 m., Rost, 150 in. 

Echinus clegansj Dub. & Kor. 

The I'ys Fiord, 500 m. 

Echinus esculentusy Lin, 

Malangen, 100—200 ra. 

Strong ylocentrot us droeharhiensis, 0. P, Mull. 

From 13 places between Skjerstad Fiord and Svaerholt. 

Eehinocyamus ptmllus, O. F. Mull. 

Skroven (Vest Fiord), 200—400 m.; Moskenstroramen 90 m.; 
Rost, 100 ra. 

Schizaster fragilis, Dim. & Kor. 

Landego, 300—400 m.; The Kanstad Fiord, 30—90 in.; The 
Kirk ITiord, 70—100 m.; Malangen, 100— 200 m. 

Spatangus purpureas, 0. F. Mull. 

The Skjerstad Fiord, 330 m.; The 0stnes Fiord; Moskenstrom- 
men. The North Cape (1884), Svaerholt (1894). 

Echinoeardium cordatuni, Pennant. 

Svaerholt (1894). 

Echinoeardium ftavescenSf O. P. MOll. 

The Saiten Fiord, 15— 20 m., Stene (Vest Fiord), 120— 200 m.; 
Troldfiordsund, 40 m.; Svaerholt (1894). 
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Holotburioidea, 

Dr. Hjalmar OaTBBGBEN, Upsala, determ.^ 

Stichopus tremulm^ Gunnerus. 

The Salten Fiord, 820 — 380 m. ; Landego, 300 — 400 m. ; Bal- 
Stad, 160 m.; Balstad (‘V 4 1897), in the stomach of cod (Gadm 
mlla/rm). 

Bathyplotes natansj M. Sars. 

The Polden Fiord, 530 m. ; Oxsund, ooo m. 

Mesothuria intestenalis^ Ascanius. 

The Folden Fiord, 530 m.; 0xsund, ooo ni. 

Cumimaria f random^ Gunnerus. 

Balstad (1897); Reinc, in the stomachs of cod (Gadus callarias); 
Rost, in the stomachs of cod; Troldliordsund, 30—40 m. 

Cucimaria hispida, Barrett. 

The Salten Fiord, 320—380 m.; Landego 300—400 ra.; The 
Sag Fiord, 200 m.; 0xsund, 6 OO m.; Skroven, 200— 400 m.; Bret- 
tesnes, 350—400 m.; Tranodybet, 007 — 040 m. 

Fhyllo2)horm pelhicidus, Fleming. 

Digermulen, 100—150 in.; Kvaenangeu, 90 m.; Rost, in the 
stomachs of haddock (Gadus (eylefinus). 

Psolus plmntapus^ vStrussenfeldt. 

The S. Beier Fiord, 30—150 m.; The 0stnes Fiord, 50—70 
m.; Mehavn (1894). 

Lapuloplm: hiwJclj M’Intosh. 

The Kirk Fiord, 50 m. 

Myriotrochus rinkiy STEENSTUirr. 

The Lyngen Fiord, 250 m.; Kvmnangen, 300—343 m.; The 
Jokel Fiord, 100 m. 

Myriotrochus vitrmsy M. Saks. 

Brettesnes, 350—400 m. 

Nemer tinea.-) 

Dr. R. C. PuNNKTT, Cambridge, determ. 

Linem scandinaviensis, Punnett, n. sp. 

The Jokel Fiord, 100 m. 

Lincus cimreusy Punnett, n. sp. 

The Tys Fiord, 500 m., on Lophohelia. 

Eimemertes nordyaardi, Punnett, 11. sp. 

The Salten Fiord, 200 m.; Balstad, 150 m. 

Amphiporus pusilliis, Punnett, n. sp. 

Lofoten (exact locality uncertain). 

Of. OsTBRORBN, Th© HolothurioMea of Northern Norway. Berg. Mae. 
Aarb. 1902. 

•) A daAoription of the new species here mentioned will be found in Dr. 
PuirKBTT’8 treatise, On the Nemerteans of Norway. Bergens Mus. Aarb. 1903, 
Nr. 2. 


Amphqjorm magnuSy Punnett, n. sp. 

The Tys Fiord, 500 m.; on Lophohelia prolifera. 

Arnphiporm thompsoni, Punnett. 

Balstad, 50 m.; The Porsanger Fionl, 200 m. 

Drephanophorus horetdls^ Punnett. 

The Lyngen Fiord II, 250 m. 

Annelida. 

Polychsetu. 

O. Bidenkar, Kristiania, and G. M. R. Levinsen, Copenhagen^ 
deterin. Remarks by the author. 

Harmoihoc oculinarum, 8tokm. 

Gaukvau’ 0 , 250 in. 

The species had previously boon known as distributed from 
Bommeloen to The Trondhjem Fioi'd. 

Ilarmothoc uwUis, M. 8a rs. 

Reine (Vest Fiord), 150 m. 

According to Bidenkap*) this spcfiies is rare on the Norwegian 
coast. 

Ildnnothoc rarispina, M. 8a hs. 

The Skjerstad Fiord (8. XVI); Malangen, 100—200 m. ; I.yngon 
III, 300 m.; Kvienangen, 300—343 m.; The Porsanger Fiord, 200 nu 

Harmothoe propinqua, MALAumEN. 
Uenningsviurstroinmen, 20—40 m. 

The northern liinit for this species hitherto was The Trond- 
lijeiii Fiord. 

Harmothoe sarsi, Kinj 3 ER«. 

The Sag Fiord, 200 m.; Lyngen J IT, 300 m. ; The Jokel Fiord,. 
100 m. 

Harmotlioc nodosUy M. 8 a us. 

Malangen, 100—200 m.; The S^jerstad Fiord, 10—20 m.; 
Breisund, 100 m. 

Harmothoc imhricata, Lin. 

Napstrommen (Lofoten); Troldfiordsund, 40 m.; 8vaerholt (1894); 
The Kjolle Fiord (1894). 

Harmothoc impary .Tohnst. 

The S. Beier Fiord, 50 — 150 m.; The Skjerstad Fiord, 230 ni. ; 
The Tys Fiord, 500 m. ; Ingoliavet (hav — sea), 300 m. 

Harmothoe claviyera^ M. Sars. 

The list of places where found is lost. The species has pre- 
viously been caught near Christiansund by M. Sars and in The 
Trondhjem Fiord by Storm. I caught specimens in 1899, my district 
was then The Beier Fiord— The Porsanger Fiord. So that this 
species is also found north of the arctic circle. 


O. Bidbnkap, System, overaigt over Norges Annulata Polychaeta. Krist. 
Vid. Selsk. Forh. 1894. No.' 10. 
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Harmothoe asperrimaf M. Sar8. 

Malangeii, 100—200 m. 

Hitherto the northern known limit for this species had been 
Bodo. 

LejndmoUis squamatus, Lin. 

Svolvjcr (1894); Napstrommen (1897), 30 — 40 m. 

LepidonoUis drrosmy Pall. 

The Beier Fiord, 50 in.; The Sag Fiord, 200 m. 

Lepidmiotns amo)idse7ii, Malmgren. 

Stonnesbotn, 40 — 80 m. 

The Trondltjem Fiord was previously the northern limit for 
this species. 

Aphrodite aculeata, Lin. 

Moskenstrommeii, 20o m.; Tranodybet, 007 —640 m. 

Liietmonice filicor7U{i, Kinberg. 

The Foldeu Fiord, 530 m.; Landego, 200—400 m.; 0xsund, 
600 m.; The Sag Fiord, 200 ra.; Tranodybet, 607— 640 m.; Gauk- 
ViTro, 250 m. ; Malangen, 100—200 m. 

Lcanhn tetrayona, Kinb. 

The Skjerstad Fiord (several places); The Salten Fiord, 200 m.; 
Tiandego, 200--400 m.; The Folden Fiord, 530 m.; Risvier, 150— 
180 m.; Malangen, 380 m. 

Eumida sangumca^ Orsted. 

The Skjerstad, 20 m. 


Phyllodoce maculata, Lin. 

The Beier Fiord, 30—150 m.; The Skjerstad Fiord, 330 m.; 
The Salten Fiord, 15-20 m.; The Kirk Fiord, 70—80 m.; Svicr- 
holt (1894). 

Eteone d^pressa^ Malmoren. 

The Kirk Fiord, 70 —80 m. 

This species is not mentioned in Bidenkap’s list of the Poly- 
chsBta of Nomay. Later on, however, Bidenkap found a specimen 
at Horsnes in The I.yngen Fiord.*) It is known from Greenland, 
Spitzbergen and Novaja Semlja. 

Nepthys malmgreni^ Theel, 

The Kanstad Fiord, 30—90 m.; Risvaerflaket, 150—180 m.; 
Gaukvaere, 250 m.; Lyngen II, 250 m.; Kvaenangen, 300—853 m.; 
The Jokel Fiord, 80 m. 

Nephtys incisa^ Malmgren. 

Svolvser (1894); Malangen, 380 m.; The Jekel Fiord, 100 ra.; 
Bidenkap mentions Lofoten as the northern limit, but this must now 
be changed to Kvsenangen and the Jekel Fiord. 

Nephtys ciliata, Muller. 

The S. Beier Fiord, 50 m.; Landego, 200—400 m.; Svolvapr 
(1894); The 0gs Fiord, 100 m.; The Kirk Fiord, 60—40 m.; Diger- 
mulen, 100— 150 m. ; The Kanstad Fiord, 30— 90 m.; Stennesbotn, 
40—80 m.; Malangen, 100—200 m.; Kvamangen, 300—343 m.; 
The Jekel Fiord, 80 m. 

') IjyngenfjordenR evertebratlauna. Tromso Muh. Aarah. 20, 1897, p, 95. 


Nephtys coeca, Fabb, 

The Beier Fiord, 30—150 m.; The 0gB Fiord I, 100 m.; 
mouth of Raftsundet, 250— 800 m.; Svolvaer (1894); Henningsvaer I, 
160 m.; The Kirk Fiord, 80 — 50 m. 

Olyeera eapitata, Ousted. 

Tho Skjerstad Fiord X, 10 — 30 m.; Skroven, 200 — 400 m.; 
Rost II, 100 m.; Svaerholt (1894). 

StaurocepheUus erucaefomiis, Mat.moben. 

Balstad, 150 m. 

Lumhrinereis fmgilis, 

The Kirk Fiord, 70 m. 

Onui>his eonchylega, M. Sars. 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord I, 80—60 
m.; The Ostnes Fiord; The Kanstad Fiord, 80—90 m.; Lyngen III, 
250 m.; The Jokel Fiord, 100 m.; The Porsanger Fiord, 70 tn. 

(hvuphis quadricuspis, M. Saes. 

Ure I (Vest Fiord), 200 — 250 m. 

Hyalinoecia tuhicola, MuLiiEU. 

Svolvser (1894). 

Christiansund was the previously known northern limit. 

Nereis pelagica, Lin. 

The Skjerstad Fiord XIII, 110 m. ; lYoldfiordsund, 40 m.; 
Breisund, 100 m.; Svaerholt (1894); Tho Kjollo Fiord (1894); Nord- 
kyn (1894). 

Leodice norvegica, IjIN. 

The Beier Fiord, 50 m.; The Skjerstad Fiord, 30 — 50 ra.; 
The Tys Fiord I, 500 m.; The Kanstad Fiord, 30—90 m.; Diger- 
mulen, 100 — 200 m.; Henningsv»r, 160 m.; Mortsund, 200 m.; 
Balstad, 150 m.; Rest II, 150 m.; Malangen, 100 — 200 m.; Kva>n- 
angen, 90 m.; Breisund, 100 m.; The Porsanger Fiord, 50 m. 

Leodice gunneri, Storm. 

The Tys Fiord I, 500 ra. 

? Cirratulus abranehiatus, Au. Hansen. 

The Jekel Fiord II, 80 m. 

Aricia huppferi, Ehlbbs. 

Landego, 200—400 m. 

This species had previously on the coast of Norway only been 
found in The Bergen Fiord. 

Trophonia plumosa, M&llbr. 

Glca (Rest) on the beach; The Ogs Fiord; The Folden Fiord, 
630 m.; The Jekel Fiord; Kvmnangen. 

Brada villosa, Rathke. 

The Skjerstad Fiord, 280 m. ; The Salten Fiord I, 15 — 20 m. ; 
The Folden Fiord, 630 m. 

Brada granulosa, Armaubb Hansen. 

Malangen, 100— 200 m.; The Porsanger Fiord, 200 m. 

The southern limit for this species must thns, for the present. 
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be considered to be Malang^en. It is new for the fauna of Norway ; 
the places at which The Now. North Atl. Exp. found it all lie at 
a considerable distance from the Norwegian coast. 

Brada granulatUf Malmgren. 

Glea (Rost) on the beach; Malangen 100—200 m.; Kvjcnangen. 

Euphrosyne borealis, Orsted. 

Malangen, 100—200 m. 

Spintfier oniscoides, Johnst. 

The Porsanger Fiord, 220 m. 

According to a written communication from Mr. Levinsen, S, 
oniscoides^ Johnst. = S, major Levinsen = S, arcticns Armauer 
Hansen. 

Eimienia crassa, 0hsted. 

The Skjerstad Fiord IV, 330 m.; Tho Sk^jerstad Fiord VII, 
470—490 m. 

Arenivola marina, Lin. 

Sund (Beier Fiord) in sand on the beach. 

Clymene praetermissa, Malmgren. 

Tho Kirk Fiord, 100 m.; in large quantities. According to 
Malmgren, this species is common on clay bottom in Finmarkon. 

Niccmache Inmhricalis, Malmgren. 

The Skjerstad Fiord HI, 130 m.; Tho 0gs Fiord I, 100 m.; 
Stonnesbotn, 40—80 m.; Lyngen III, 300 m. ; Kvmnangen, 300 — 
343 m. 

Maldane biceps, M. Saks. 

The Skjerstad Mord III, 230 m.; Landego, 200—100 m. 

Pectmaria hyperhorea, Malmgren. 

The Skjerstad Fiord I, 30—50 m.; The Kirk Fiord III, 70 — 
80 m.; The 0stnes Fiord, Tho 0gs Fiord, 100 m.; The Jokel 
Fiord, 100 m. 

Fectinaria kormi, Malmgren. 

Malangen, 380 m. 

Bidenkap mentions this species only from the west and south 
coast of Norway, The northern limit must now be moved much 
higher, viz, right up to Malangen. 

Terebellides strbmi, M. SaRs. 

The Skjerstad Fiord, 230 m.; mouth of Raftsund, 250 m.; 
Malangen, 100—200 m,; Lyngen III, 300 m.; Kvmnangen, 300 — 
343 m.; The Jokel Fiord II, 80 m.; The Porsanger Fiord, 70 m- 

Artacama proboseidea, Malmgren. 

Lyngen III, 300 m. 

This species has not often been collected on the Norwegian coast. 
Prof. Esmark found it at Nakholmen in the Kristiania Fiord, and 
G. O. Sars at Lofoten, 

Thelepns drcinnaitis, Fabr. 

The Skjerstad Fiord IX, 40-50 m.; The Kirk Fiord IV, 
80—50 m.; Napatrommen, 30—40 m.; Henningsvaerstremmen, 20— 
40 tt).; Kvaenangen, 90 m.; Breisund, 100 m.; The Porsanger Fiord, 
200 m. 
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Amphitrite cirrata, Mijller. 

Kvsenangen, 90 m.; The Porsanger Fiord, 200 m. 

Amphitrite groenlandica, Malmgren. 

The Jokel Fiord IT, 80 m. 

Bidenkap mentions that this species has rarely been found at 
Vadso by M. Sars and G. O. Sars. Thus it is now from X'est 
Finmarken. 

Terehella dehilis, Malmgren. 

The 0stnes Fiord (1894). 

Eiwhone papillosa. M. Saks. 

Kvamangen, 300—343 in. 

Chone infundihuliformis, Kh(‘)Yer. 

The Salten Fiord I, 15 — 20 m.; The Folden Fiord, 530 m. 

Dasychone dalydli, KoiiiUKEB. 

Kvmnangen, 90 m. 

Bidenkap gives Bode as the northern limit, this must now be 
altered to KvaBiiangen. 

Sahella paronia, Savigny. 

The Sag Fiord, 200 m.; Gankovier, 250 m.; Malangen, 100- 
200 m.; Tho .lokel Fiord II, 80 in. 

Sahella falmcii, KK^iyER. 

Kvienangen, 90 ni. 

FotnmiUa ncglecta, M. Saks. 

Tho Beier Fiord, 50 — 150 m.; The Skjerstad Fiord XV!, on 
Hydroida; Tho Jokol Fiord II, 100 ni. ; Breisund, 100 rn. 

The hitherto known southci-n limit on tho Norwegian coast 
for this s|)ecies was Tromse. It must now be changed to be Beier 
Fiord. 

Potawilla reniformis, MuliiEk. 

Nordkyn (1804) in numbers. 

Leptoelwne skenstrupi, Kkoyeb. 

Svolvaer (1894). 

Fdigraim implexa, Berkley. 

The Boier Fiord, 50—150 m.; Tho Skjerstad Fiord II, 230 m.; 
Mortsund (Vest Fiord) 100 m.; Nordkyn (1894). 

Pomatocerus triqueter, Morch. 

The Jekel Fiord, 80 m. 

Common on stones and shells. 

Hydroide^ norvegica, Gunnerus. 

Digennulon, 100 — 150 m.; Lyngen III, 300 m. 

Common on stones and shells. 

Placostegus iridentatus, Fauricius. 

Gaukvaero, 250 m.; The Jokel Fiord, 100 ra.; Hammerfest (1894). 

Ditnipa arietina, Muller. 

ROst I, 120 m.; Balstad, 150 m.; Steno (Vest Fiord), 200 m.; 
Ure I (Vest Fiord), 200—250 m.; Svolvaer (1894); Gaukvaere, 250 
m.; Svaerholt (1894). 
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Sternaapis fomr, Simpson. 

The Beier Fiord, 50—150 m. 

This is a new species of Norwe^an fauna. Levinsen,') who 
has classified my specimen from the Beier Fiord, |?ives it the fol- 
lowing distiibutioii : Iceland, Greenland and North America. 

Gepbyrea. 

Echhirns palUm, Guee. 

Bund at the Morsdal Fiord, on the beach, several specimens 
(Levinsen determ,). 

Bryozoa or Polyzoa. 

Determ, by author. 

Cheilostomata. 

Gemellaria Imicata, Lin. 

The Trold Fiord Bund, 30—40 m.; Noidkyn, 30 m. 

Mempm ternata, Ellis and Bolandeb. 

The Beier Fiord, 50—150 in.; The Skjerstad Fiord II, 100 
— 185 m.; Balstad (The Vest Fiord), 30— 50 in.; Mortsund III 
<Tho Vest Fiord), 100 m.; Henningsvierstrommen, 20—40 m.; The 
Gstnes Fiord, 130 m.; The Ogs Fiord I, 100 m.; Stonesbotn, 
40—80 m.; The Trold h'iord Bund, 30 — 40 ra.; The North Capo 
<1894); The Porsanger Fiord, 70 m. 

It was var. gracilis which occurred at most of the above 
mentioned places, 

Mcnipea jeffreysi, Nokman. 

Mortsund III, 100 m.; Moskenstroramen, 200 m. 

Mmipea noiinaniy Nokdgaabd. 

The sea NW of Rost, 700 m. 

This species is easily recognized by the pedunculate avicularia 
on the front wall. 

HcrupoceUaria scahrUf L van Beneden. 

Balstad, 30—50 m., Groto, 6—24 m.; The Kanstad Fiord, 
30—90 m.; The Trold Fiord Bund, 30—40 m.; The North Cape 
<1894); Nordkyn (1894). 

Caherm eMisi, Fleming. 

The Beier Fiord, 50— 150 m.; Balstad (The Vest Fiord), 
30— 50 m.; The 0stnes Mord ; Malangen, lOO— 200 m.; Stonesbotn, 
40—80 m.; Kvsenangeii II, 90 m.; Ingehavet, 300 m.; Breisuud, 
100 m.; The Porsanger Fiord, 200 m.; Nordkyn (1894). 

Blcellaria aiders, Busk. 

Moskenstrommen, 200 m.; Reine I (The Vest Fiord), 150 m.; 
The Sea NW of Rost, 700 m. 

Bugula elongata^ Nokdgaakd. 

The Beier Fiord, 50—150 m.; Rost II, 150 m.; The Kirk 
Fiord III, 70—80 m.; Svolvaer (1894); Malangen, 100—200 m.; 
Breisund, 100 ra. ; Mehavn (1894). 

*) Cf. Levinbkn, SystemRtisk-geogTHflHk oversigt over de nordiske AnniUataf 
Oephyrea, Chastognathi et Balanoglom. Vid. Med. Nat. Foren. Kjebenhavn, 
1882 and 1883. 


Bugxila pmyurotincta^ Nobman. 

Malangen, 100 — 200 m. 

Bugula murraijana, Johnston, 

PI. Ill, ftg. 8. 

The Beier Fiord, 50—150 m.; Moskenstrommen, 90 m.; The 
Kirk Fiord II, 60 m.; The 0gs Fiord I, 100 m.; Malangen, 100 
—200 m.; Stonesbotn, 40—80 m.; Breisund, 100 m.; The Trold 
Fiord Sund, 30—40 m.; The Porsanger Fiord, 200 m.; Nordkyn 
(1894). 

Kinetoskias smitti, Dan. and Kohen. 

The 0stne8 Fiord; The 0xsund, 100 m.; The Sag Fiord, 
200 m.; Tranodybet, 607—640 m.; Malangen, 100 — 200 m. 

Lofoten was the hitherto known northern limit for this species. 
It mast now bo changed to Malangen. 

Cellaria fistulosa, Lin. 

Moskenstrommen, 90 in.; Malangen, 100—200 m. The northern 
limit is now moved from Lofoten to Malangen. 

Flubtra carhasea, Ellis and Solandee. 

PI. HI, %. 1. 

Balstad (The Vest Fiord), 100 m.; Bvolvjer (1894); Breisund, 
100 m.; The Porsanger Fiord, 200 m.; Mehavn (1894). 

Flustra securifronsy Pallas. 

PI. in, Ag. 2. 

Rost II, 150 m.; Moskenstrommen, 90 m.; Mortsund (The 
Vest Fiord), 100 m.; Malangen, 100—200 ra.; Breisund, 100 m.; 
The Porsanger Fiord, 200 m.; Vardo (on Fccten islandicus), 

Fhistra mmhranaceo-truucataj Smitt. 

PI III, 3, 4. 

The Skjerstad Fiord XVI; The Skjerstad Fiord III, 230 m.; 
The Ogs Fiord I, 100 m.; Malangen, 100—200 m.; The Trold 
Fiord Sund, 30—40 m.; The North Cape (1894). 

Flustra harleeiy Busk. 

PI. lU, figs, n, 6, 

Rest II, 150 m. ; Arne (The Vest Fiord), 300—400 m. 

Flustra ahgssicolay M. Bars. 

PI. HI, Fig. 7. 

The sea NW of Rest, 700 ra.; Reine (The Vest Fiord), 100 
m.; Balstad (The Vest Fiord), 150 m.; Mortsund (The Vest Fiord), 
100 m.; Brettesnes— Bkroven, 850—400 m.; The 0x Sund, 600 m.; 
The Sag Fiord, 200 m. 

MemWanipora^) pilosay Lin. 

Napstremmen (Lofoten), 10 m.; Svolvaer (on algae), Crete (on 
algae); The Trold Fiord Sund (on algae). 

Memhranipora membranacea, Lin. 

The Trold Fiord Sund, 30—40 m., on algae; Nordkyn, on 
Laminaria. 

Norman, in hia work Notea on the Natural Hiatory of Eaat Finmark 
(Ann. Mag. Nat. Hist., Ser. 7, Vol. XI), baa divided the genus Membranipcra 
into several others. I have not yet had time, however, to form a definite 
opinion about tliia division, so 1 prefer here to retain the old nomenclature. 
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MemWanipora lineata^ Lin. 

Hammerfest ( 1894 ). 

Memhranipora arctiea, D’Obbigny, 

Kvaenangen, on algao; The North Cape (1894); Nordkyn (1894). 

Menibranipora eraticula, Aldeb. 

On an ascidian near Hammerfest (1894); The Lakse Fiord 
(collected by Spabbe Sohnbideb). 

Memh'anipora cymhaeformisy Hincks. 

The North Cape (1894) on algae. 

Menibranipora trifolmnif S. Wood. 

The Ostnes Kord, 60—70 m.; Digermulon, 100—150 m.; 
Stonesbotn, 40 — 80 m.; The Jokel Fiord HI, 100 m. ; Hammerfest 
(1894). 

Membranipora minwr, Rusk. 

PI. Til. flg. 11). 

Rost II, 150 m., on Waldheimia; Moskenstrommen II, 150 m., 
on Waldheimia; Digomuilcn, 100—150 m., on stone; Malangcn, 
100—200 m., on WaldJieimku 

Lepralia (Mml/irtniporella) nitida, Johnston.^) 

Rost IT, 150 m.; Nordkyn (1894). 

Gephyrotes (OnbriUna) nitido-piinelaia^ Smitt. 

Moskenstrommen II, 150 m.; Nordkyn (1894). Loven had 
specimens from Hammerfest. 

CribrUina cryptooeeinni, Nouman.*) 

The Kjolle Fiord (1894); Nordkyn (1894), 

CribrUina annulata, Fabu. 

The North Cape (1894). 

MUroporella eiliata^ Pallas. 

Svolvaer (1894), Svan*holt (1894). 

I 

Mici'oporella impresmy Audouin. 

Ingohavet, 300 in., on stones; Breisund, loo ra., on stones. 

Doryporclla^) hpatuHfera, Smitt. 

Breisund, 100 m., on Bfiynchonelki psittaeea. An excellent 
illustration of the zooecia in this peculiar species, will be found 
in Waters (Bryozoa from Franz-Josef Tjand. Journ. Linn. 8oc., 
XXVIll, pi. 12, i\g. 6). 

Harmeiia*) scutulata^ Busk. 

Nordkyn (1894), on stones. 

Tessarodonia (jracile, M, Saks. 

' Mortsund III, 100 m.; Digermulen, 100—150 m.; The Sag 
Fiord, 200 m., on dead branches of Isidella hippnris; Tranodybet, 

Cfr. Nokmak, Pinumrk Polyzoa, p. 100. 

*) Notes on the Natural HiHtory of East Finninrk. Ann. Mag. Nat. Hist., 
Ber. 7, Vol. XU, p, 102. 

•) Nobnan, Flnmark Polyzoa, p. 100. 

♦) Nobmak, Finmark Polyzoa, p. 107. 


607 — 640 m., on dead branches of Isidella hippuns; Malaiigen. 
100—200 m.; Ingohavet, 300 m. 

Fmina tubulosa^ Norman. 

Hammerfest (1894); The Lakse Fiord (collected by Spakre- 
Schneideb). 

Hippothoa hyalina^ Lix. 

Groto, 0—24 m., on algae; The lYold Fiord Sund, 30—40 m., 
on algao; Breisund, 100 m., on an ascidian. This species has some- 
times been mentioned as a ScfiiztywrcUa, sometimes as a CelleparelUh 

Hippothoa dimricata, Lamouroux, 

Tromso (collected by Schneider); The Lakse Fiord (collected 
by Schneider). 

S(Mzoporella alderiy Busk. 

Moskenstrommen, 90 m., on stones; The Ostnes Fiord, 50— 
70 m.; Hammerfest (1894); Ingohavet, 300 m.; Svjerholt (1894). 

Sckizoporella sinaosdf Busk. 

Pi. Ill, figs. P, 10. 

Moskenstrommen, 90 m., on stones and Waldheimia; The 
Ostne.s Fiord, 50—70 m., on stones and coal; Digermulen, 100— 
150 m., on stones; Malangen, 100-- 200 m., on Modiola modiolus. 
Operculum (cfr. fig. 10) presmits a divergent appcai*ance from the 
genus iSchizoporella, and the species .shmosa ought indeed to bo 
removed. 

Schizopovrlla linearis. Hassall. 

PI. V, ng. 20. 

Moskenstrommen, 90 in., on shells. 

Schlzoporella (inicorniSf Johnston. 

PI. V, figH. 23-25, 27. 

„Glea^^ (Rost), on the beach. 

'Phe specimens from Rost difl’er somewhat from those I have 
collected in the Hjelte Fiord, near Bergen, but the variations are 
not so great as to make a new species necessary. Besides fig. 23 
agrees well with Hincks’ figures in Brit. Mar. Pol. 

On comparing opcrcula^) of Schizoporella unicornis from the 

Hjelte Fiord and from Rost, it was found that those from the 

latter place were somoAvhat larger. (Cfr. figs. 24, 27). The 
zooecia in the specimens from Rost also had a rather wider sinus 

on the proximal edge of the oral aperture. The species has a 

wide distribution and probably varies very considerably. Lofoten 
is up to the present the northern known limit, both for unicanm 
and linearis, 

ScMzopordla Candida^ Smitt. 

PI. IV figs 6, 7. 

Mollia vulyanSf forma Candida. Smitt. Ofvers. Kgl. Vet. 
Akad. Forh. 1867 (Ihhaiig) pp. 16, 107, pi. 25, fig. 83. 


It is practical to measure the maximum breadth (h, pi. V, flgji. '96, "27) and 
the maximum height (h), when comparing opcrcula. These uieasurenieTits may 
^Iso be found useful in determining species, for, not taking their absolute value 
into account, in some species b will be larger than h (b '> 1»), in others they 
will be equal in size (b = h) and in others less (b <" h). It is also somoiimes 
useful to take similar measurements of the maximum breadth and height of the 
mandibles. ' 
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Malangen, 100—200 m., on stone; Hammerfest (1894) on stone, 

I have not had any opportunity of seeing Htimpson’s work 
(liivertebr. of Or. Manan), so that I am unable to form any op- 
inion as to the correctness of Smitt’s conclusion that his f. Can- 
dida is the form described by Stimpson as Lqjralia Candida, But 
as Verbikl*) classifies Stimpson’s species as a Smittiaf and also re- 
marks that „this species has been entirely misunderstood by Smitt 
and others owing to the imperfection of the original description", 
it is certainly safest to give Smitt’s form the designation which I 
have used here. 

Schizoporella stormi, n. sp. 

PI. V, figa. 1, 2. 

On a stone form the North Capo (1894), a Scliizoporella was 
found, which I suppose to be a new species. The zooecia, which 
were rather broad in proportion to their length, had a single row 
of pores along the margin, together with a few small pores on 
the frontal side (cf. fig. 1). No ooecia were present in the colo- 
nies, but large avicularia were found under and a little to the side 
of the oral aperture. The mandible was very pointed. The sur- 
face of the zooecia was finely granulated and had weak radial 
stripes. The zooecia were separated by distinct lines, and it may 
be mentioned as a peculiarity that there is a crossline (1, fig, 1) 
by the oral aperture. I think the species will easily be kept di- 
stinct from others on account of the distinct opercular ribs (o. r., 
fig. 2). I have this species both from the North Cape and Ham- 
merfest, 

I have taken the liberty of naming this species after the 
manager of the zoological collection, V, Stoum, in Troudhjem. 

Schizoporella hexagona, n. sp. 

PI. V, Hgs. 12, 13. 

Formed a little crust on stone from Kvaenangen II, 90 m. 

It is possibly this species which Smitt has illustrated on pi. 
25, fig. 79^) under the name of Mollia vulgaris, forma ansata. 

It is easily recognized by its six-sided zooecia whose frontwall 
is punctured, but not perforated. The zooecia are separated by 
distinct lines. On my specimen there were neither oociea nor 
avicularia. 

A characteristic feature of this species is the large proximal 
lobe of the operculum (fig. 13)* In the operculum b < h. 

Schizoporella levinsenif n. sp. 

PI. V, figs. 3, 4. 

Kvficnangen II, 90 m., on stone. 

The zoarium formed a crust on a stone. In a dried state, the 
majority of the zooecia were of a deep red colour. The zooecia 
have a few pores on the frontal wall, and between the pores 
there are hollows (reminding one of a thimble). The ooecia, 
which are nearly ball shaped, are furnished with deeper hol- 
lows, but are not pierced. There were no avicularia on the 
colonies which I have had an opportunity of examining. The 
proximal border of the oral aperture is straight with a marked 
sinus in the middle. 

The operculum has a lobe which answers exactly to the sinus 
mentioned (fig. 4), In the operculum b > h. ^ 


') Proc. U. 8. K. M., Vol. II, 1879, p. 192. 

9) Krit. Parteckn. Over*. Kgl. Vet. Akad. FCrh. 1867 (Bihang). 


I have taken the liberty of calling this species after the In- 
spector of the Museum in Copenhagen, G. M. R. JjBVInsen, 

Schizoporella reticulato-punctata, Hincks. 

PI. IV, fig*. ,16, 17. 

1867. Escharella porifera, forma edmtatu, Smixt, Krit. Fbrteckn. 
etc. Ofv. Kgl. Vet. Akad. FCrh. 1807. (Bihang), p. 9, 
pi. 24, fig. 39. 

1877. Lepralia reticulato-punctata, Hincks, Polyzoa from Ice- 
land and Labrador. Ann. and Mag. Nat. Hist, ser. 4, 
vol. 19, p. 103, pi. 10, figs. 3, 4. 

1884. Lepralia reticulato-jmnctata, Lorenz, Bryozoen von Jan 
Mayen, p. 88. 

1887. Escharella reticulato-punctata, Levinsen, Dijmphna Togtets 
zool-bot Udbytte, p. 318, pi. 27, fig, 4. 

1895. Smittia reticiilato-punctata, Noedgaabd, Syst. fort., Berg. 
Mus. Aarb. 1894—95, No, II, p. 27. 

1897. Smittia reticalato-punetata, Bidenkap, Bryozoen von Ost- 
Spitzbergen. Zool. Jahrb., vol. 10, p. 623. 

1900. Schizoporella harmsworthi, Waters, Bryozoa from Franz 
.losef Land. Journ. Linn. Soc. Zool., vol. 28, p. 65, pi. 
9, figs. 10—12. 

1903. „ Lepralia*^ reticulato-punctataf Norman, Notes on the 

Nat. Hist, of East Finmark. Ann, and Mag. Nat Hist, 
ser. 7, vol. 12, p. 122. 

Hammerfest (1894); the North Capo (1894); the Pors- 
angerfjord, 200 m., Nordkyn (1894). 

In my list of Norwegian Cheilostomata 1 entered this spe- 
cies as a Smittia^ but on closer examination it became clear that 
the species cannot bo left there. Neither can it be considered to 
be a Lepralia, as Hincks does. 

I at first thought of setting it up as the type for a new genus, 
together with Smitt’s Escharella porifera, forma typica and the 
one which I described as Smittia lineatu, but on further consider- 
ation, I have not ventured to start a new genus. In all three 
species mentioned, there is a distinct sinus on the proximal margin 
of the oral aperture, and notwithstanding that the opercula in 
these three species vary from that which is usual in the genus 
Schizoporella, they have, however, at any rate a trace of a proxi- 
mal lobe. W aters has described a form, Schizoporella harmsworthi, 
from Franz Josef Land, wliich he has identified with Smitt’s 
Escharella legentili, forma prototypa. This can hardly be correct. 
True, the mouth in young zooecia of forma prototypa may bear a 
certain resemblance to the oral aperture in Waters’ species, but 
there is a great difference in the developed zooecia, harmsworthi 
having a sinus on the proximal margin (cfr. Waters 1. c. pi. 9, 
fig. 10), while forma prototypa has a mucro (cfr. Bidenkap, Bryo- 
zoen V. Ost Spitzbergen, pi. 25, fig. 3, and also the present work 
pi, IV, fig. 24). 

Besides, in harmsumthi the ooecia are perforated (cfr. Waters, 
pi. 9, fig. 10), while in f. prototypa they are provided with hollows, 
reminding one of a thimble. On the other hand, there seems to 
be complete resemblance between harmsumthi and Smitt’s Eschar- 
ella porifera, forma edentata, but as this form was raised to the 
rank of a species by Hincks in 1877, harmsworthi must give way 
to reticulato-punctata wliich form I consider, as does also Waters, 
to be a Schizoporella. In one specimen from the Porsanger Fiord, 
I could plainly see the oral glands at the opening of the tentacular 
sheath, as illustrated by Waters. 
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Schigoporella porifera, Smitt. 

PI. V, flg. 82. 

Edcharella porifera, forma typica^ Smitt. Krit. fOrteckn., 
Ofvers. Kgl. Vet. Akad. FOrb. 1867 (Bihang), p. 9, pi. 24, iigs. 

ao— 82. 

As to other synonyms, cfr. Noeman, Notes on the Nat. Hist, 
of East Finmark, p. 121. 

Napstremmen (Lofoten), 30—40 in.; Malangen, 100—200 m.; 
The Jekel Fiord II, 80 m.; Hammerfest (1894); The Kjolle Fiord 
(1894); Mehavn (1894). 

Both the shape of the mouth and the operculum with its proxi- 
mal lobe, prove that there is a relationship to Schizoporella^ (PL V, 
fig. 32). It must, at any rate, be more correct to classify tliis 
species as a Schizoporella than as a Smittina or Eschara (Lepralia). 
The southern limit of the species which has been found up to the 
present is Lofoten; its distribution is arctic. 

Schizoporella lineata, Nokdgaard. 

PI. V, fijifs. 33, 34. 

1895. Smittia lineata, Noudgaard, System, fortegn. Bergens Mus. 

Aarb. 1894 — 95, nr. 2, p. 27, pi. 2, fig. 2. 

1903. Smittia^' lineatn, Norman, Notes on the Nat. Hist, of 
East Finmark, Ann. and Mag. Nat. Hist., ser. 7, vol. 12, 
p. 122, pi. 9, figs. 14, 15. 

Nordkyn (1894). 

Norman has taken this species in East Finmark, on 
Escharopsis rosacea, dredged off Vadso. Ho remarks also (1. c.): — 
„Other specimens in my collection aro one received from Smitt 
taken at Spitzbergen, and named Eseharella auricaluta; others from 
the Gulf of St. Lawrence (Whiteaves), and off Holsteinborg, Green- 
land, in 57 fathoms. “ 

From this it will be seen that Imeata lias an arctic distribution, 
and it is probable that what has been stated to bo Schizoporella 
uurimlaia, Hassal from these latitudes should be transferred to 
lineata. The two species appear to be very closely allied, so that 
it is easily explained that the arctic form (Imeata) is confused with 
the more southern one (auriculata), 

Leieschara coarctata, M. Sars. 

Moskenstrommen, 90 ra.; Malangen, 100- -200 m.; Kvmnangen 
II, 90 m. 

Leieschara plana, Dawson. 

The Jokel Fiord 11, 80 m.; Kvsenangen, Svaerholt (1894). 

Norman^) has made it clear that Mpiozoum erustaceum, Smitt 
— Lepralia plana, Dawson. Waters is-) probably right in placing 
this species under the genus Schizoporella, 

Eschara polita, Norman. 

Lepralia polita, Norman, Ann. Mag. Nat. Hist., ser. 3, vol. 
13, p. 87, pL 11, fig. 1. 

Hammerfest (1894), on stone. 

In his work on „the Polyzoa of East Finmark", from which 
several quotations are taken in this paper, Norman has given the 
reasons for substituting Eschara for Hincks' genus Lepralia, The 
aynonyms for Lepralia polita may bo found in my paper : — „Die 


1) Finmark Pol., p. 110. 

*) Biyozoa from F. Josef Land, p. 84. 
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Bryozoen des wostlichen Norw^egens". Die Meoresfauna von Ber- 
gen, p. 87. 

Eschara mosl^ensis, n. sp. 

PI. IV, 3--n. 

Moskenstremraen II, on stone, 150 m. 

This species is particularly noticeable on account of its laige, 
wide zooecia (fig. 3), which aro scantily pierced with small holes 
in the sides. The oral aperture is partly surrounded by 4 — 6 short 
spines. On the surface of the ooecium (fig. 4) there are fine punc- 
tures, but they are not pierced through. The operculum (fig. 5) 
is quite solid, and the muscle insertions aro very distinct. 

It is probable that Smitt’) has this form in his paper of 1871, 
under the name Discoporu megastoma, for tig. 20 shows no slight 
resemblance to the above mentioned species. 1 have, however, 
given a new name, as I consider that Smitt ’s Discopora megastmna 
includes two species, neither of them being identical to Lepralia 
megasioma, I^usk. (Cfr. Smttt’s illustrations and description just 
quoted with Crag Polyzoa, p. 55, pi. 8, tig. 5). 

Eicluira norillancUm, n. sp. 

PI. IV, 32 35. 

Kvjcnangen II, 90 m., on stone. 

The zooccia large, but not so bi-oad as iii the preceding spe- 
cies. The front wall is perforated by conspicuous pores and tliero 
are no spines on the edge of the oral aperture. Under the aper- 
ture there is a protrusion (umbo). There are raised lines between 
the zooecia (tig. 82) ncai’ly all over. The ooecia are punctured, 
but not perforated. The operculum is quite solid and has distinct 
ribs (fig. 35). In fig. 33, it may bo seen how these ribs lie against 
the condyles of the oral aperture. 

It is not improbable that this species is included under Smitt’s 
definition Discojwra mrgastoma. In Smitt’s paper of 1871, the figs. 
24, 25 show no little resemblance to the above mentioned species. 
In his description (1. c., p. 1129), Smitt also mentions a prolusion 
at the front of the zooecium. Hut there are hardly sufficient grounds 
for supposing that this species is identical to Lepralia megastenna. 
Busk. His species has, for instance, „a single row of channelled 
pores",’’) On the other hand, there is a stronger resemblance 
between Eschara nordlandica and Eschara (Lepralia) pf^dusa, Espe7\ 
according to Hinoks’ chaiacterisation of this species in Brit. Mar. 
Pol. (1888), p. 305, pi. 43, figs. 4, 5. Hut the shape of the oral 
aperture seems to be different, as well as the puncturing of the 
ooecia. I think it is quite justifiable to enter it as a new species, 
for I share the opinion that less harm is done by introducing a 
new name for a known species than by classing two different 
species under an old name. 

The name Lepralia megastmna is used, in addition to the pla- 
ces above mentioned, also by Lorenz®) and Bilenkap^), the latter 
also mentions the species as being a Mucronella. Bidenkap re- 
marks that „dio stark verkalkten Zooecien haben die ganze Vor- 
derseite init grossen Poren durchlOchort", from which it appears 
extremely likely that the species, which Bidenkap had before him 
(from Spitzbergen) was E, nordlandica. 


Overs. Kgl. Vet, Akad. Porh., 1871, p. 1129, pi. 21, figs. 24 — 28. 

^ Crag Pol., p. 65. Cfr. pi. 8, fig. 6. 

•) Bryozoen von Jan Mayen. Beobachtungsergebnisse der bstrelch. Polar- 
station Jan Mayen, III B., p. 89. . 

♦) Fauna arctica (von ROmer u. Schaudinn), B. I, p. 621. 
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Eschara sincera, Smitt. 

PI. Ill, %8. 12—14. 

Balstad (Lofoten); The 0stnes Fiord, 50—70 m., on coal; 
Dig'ermulen, 150 m., on stone; The Lyngen Fiord, 250 m.; The 
Jokel Fiord II, 80 m.; The North Capo (1894); Mehavn (1894). 

I have previously classified this species as belonging to the 
genus Mucronella, and although, I now enter it as an Eschara, 
it is not at all because it can bo said to be any typical form of 
this genus. 

Discojm'a (Umhonula) verrucosa, Ebper, 

in the beach at „Glea‘‘, Rost. 

I have previously found this interesting form near Bergen. 
The northern limit for the species is henceforth Lofoten. 

Discopora (Mucronella) paronella, Alder. ^) 

The Kirk Fiord, 100 m.; The Trold Fiord Sund, 40 m.; Svmr- 
holt (1894). From Si^aure Schneider I have received colonies 
which he took in the Lakse Fioid. 

Parella minuki, Norman. 

Groto, 6—24 m.^ on algae. 

Norman was the first to find this species in Norway, he took 
it in the Bog Fiord and the Lang Fiord (East Finmai k). 

Pwella coneinna, Bi’sk. 

Breisund, 100 m., on Mhynchouella psittaeea; Mehavn (1894), 
on shells. 

Porella aperta, Boeck.-) 

The Bcier Fiord, 30— -150 m., on Pecten vitreus, 

Porella acutirostrw, Smitt. ^) 

Svolvaer (1894), on coal from the bottom. 

The species is a new one to our fauna. 

Porella princeps, Norman. 

PL IV, fliers. 21-23. 

1892. Monoporella spiniilifera, var. praeclara, Hincks, „The 
Polyzoa of St. Lawrence**. Ann, and Mag. Nat. Hist,, 
ser. 6, vol. 9, p. 152, pi. 8, fig. 3. 

1903. Porella princeps, Norman, „Notes on the Natural History 
of East Finmark**. Ann. and Mag. Nat. Hist., ser. 7, 
vol. 12, p. 114, pi. 9, figs. 8—11. 

In the work already mentioned of Norman, he has availed 
himself of the oppoi'tunity of describing „a Greenland Porella‘\ to 
which ho has given the name above. This species has now also 
been shown to be European; for on looking through some dried 
material from Mehavn (Finmark, 1894), I found a little red colony 
on Neptunea despecta. There is perfect agreement with Norman’s 
description, but so as to prevent any doubt with regard to identity, 
I have illustrated the characteristic operculum (PI. IV, fig. 21). 

Below the oral aperture of the zooocium, a swelling is indi- 
cated, both in Hincks’ and Norman’s figures. Below the swollen 
frontal wall is the chamber of the avicularium. Prom this chamber 


Cfr. 8. F. Habhbb, On the Morphology of the Cheiloatomata. Quart. 
Joum. Mic. Sci. Vol. 46, N. S., p. 296. 

*) Ofr. Nobmak, Finmark Polyzoa, p. 112 and WATBRa, F. J. B., p. 83, 
pL 10, figg. 6, 7. 

8) Cfr. Watbrs, F. J. B., p. 83, pi. 10, figs. 1-6. 


a passage goes to the lateral walls. (PI. IV, fig. 23). The mand- 
ible of the avicularium is very small. (PI. IV, fig. 22). 

This species has previously been mentioned from St LaUnrence 
(Hincks). Nobman speaks of it (1. e^, p. 116) as being ntalcett l^ 
the Valorous", 1876, off Holsteinborg, W. Greenland, „in 5f 
fathoms". Mehavn in Finmark now comes as a third locality. I 
have also found a little colony on a stone from Hammerfest (1804). 

Porella gladata, Wateeb. 

PI. V, flg. 6-7. 

1868. Eschara cervicornis, forma lepraliae, Smitt, Ofv. Kgl. Vet. 

Akad. FOrh. 1807 (Bihang), p. 23, pi. 26, figs. 186, 137. 
1900. Porella glaciata, Watees, Bryozoa from Franz Josef Land. 
Journ. Linn. Soc. Zool. Vol. 28, p. 78, text figure 2, 8. 
Mehavn (1894), on Nepiunca despecta. 

As a synonym for his Porelh glaciata, Waters adds, in the 
work above referred to, the designation, followed by a note of 
interrogation, Eschara cervireornis, f. lepraliae, Smitt. 

Waters remarks (1. c. p. 78); — „The peristome is raised at 
the side, the avicularian chamber is wide and distinct with the 
mandible within the poristomo, but on the top of a more or less 
tubular projection." If this belongs to the description of glaciata, 
it is not correct. But, on the other hand, this description is ap- 
plicable to Porella propinqua. I have no doubt that Smitt’s forma 
kpraliae anti Waters’ glaciata are identical. It also seems to be 
certain that it was glaciata which I took at Mehavn in Finmark. 
Smitt’s specimen.s were from Greenland, so that the distribution 
of the species a.s at present known is; — Greenland, Finmark, 
Franz Josef Land. 

Porella struma, Norman. 

Balstad (Lofoten), 80 ra.; Digermulen, 150 ra.; Malangen, 
100—200 m.; The Jekel Fiord, 100 m.; Ingohavet, 800 m.; The 
North Cape (1894); The Porsanger Fiord, 70 m. 

Porella Icoins, Fleming. 

PI. Ill, fig. 16. 

Moskenstroramen, 90 ra.; Balstad, 150 m.; Mortsund III, 
100 m.; Malangen, 100 — 200 m.; The North Capo (1894). 

Porella saeeata, Busk.*) 

PI. in, fig. i«. 

Breisund, 100 m.; The North Capo (1894); The Porsanger 
Fiord, 200 m. 

Porella propinqua, Smitt. 

PI. IV, fij?*. 18—20 b. 

Esdiara propinqua, Smitt (part.), Ofvers. af Kgl. Vet. Akad. FOrh., 
1867 (Bihang), pp. 22, 146, pi. 26, figs. 126—129. 
Lepralia propinqua, Hincks, Polyzoa from Iceland and Labrador. 
Ann. Mag. Nat. Hist., ser. 4, vol. 19, p. 103, pi. 10, 
figs. 6—7. 

Smittia propinqua, Nordgaabd, Syst. fortegn. marine polyzoa, p. 

27. Berg. Mus. Aarbog, 1894 — 1896. 

Smittia propinqua, Bidenkap, Bryozoen von Ost-Spitzbergen, Zool. 
JahrbUcher, B. 10, 1897, p. 624. 

Smittia propinqua, Bidenkap, Die Bryozoen, II. Theil. Fauna 
arctica (von Romkr und Schandinn), B. I, p. 518. 
Hammerfest (1894), on hydroids and Bugula murrayana; The 
North Cape (1894), on hydroids and Menipea; Mehavn (1894). 


») Cfr. Watbm, P. j. B.; p. 81. 
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Esehar(r])sis rosacrtt, IUsk. 
PI. lir, «•:. 17. 


Under the name Esclm*a propinquay Smxtt has entered two 
foms which undoubtedly are separate species. In the explanation 
of the illustrations it is mentioned that figs. 131—134 represent 
zooecia of specimens found in Pinmark on FUistt'a. These belong 
to the species which Hincks later described as Porella prolmcldea. 
In the latter species, the zooeciura is unperforated, while it has a 
characteristic perforation (PL IV, fig. 20 b) in propinqua. 

In propinqua the peristome is very elevated on the sides of 
the oral aperture, and the operculum has a cliaracteristic shape 
(20 b). Another peculiarity of propinqua is the occurrence of small 
perforations on the backside of the zoarium (fig. 19). 

The lateral wall of the zooocium has two multipored rosette- 
plates. 

Porella prohoscidcay Hincks. 
n. IV, 8—11. 

Eschara propinqua, Smitt (part), Ofvers. Kgl. Vet. Akad. POrh. 

1867 (Bihang), p. 22, pi. 20, figs. 130 — 134. 

Porella prohoscidea, Hincks, The Polyzoa of the St. Lawrence. 
Ann. Mag. Nat. Hist., scr. 6, vol. 1, p. 223, pi. 14, 
fig. 4. 

Porella prolmeulea, Nordgaari), Syst. forteg. marine polyzoa. Berg. 

Mus, Aarb. 1894—95, p, 25, pi. 1, fig. 4. 

Porella skenei, var. prohoscidea, VVatkks. P. .1. H., p. 79, pi. 11, 
figs. 17, 18. 

Hammerfest (1894); The North Cape (1894); Nordkyn (1894); j 
Mehavn (1894). • 

The aviculanan rostrum is much larger in this species than* in 1 
the foregoing one. (Cfr, tigs. 8 and 18). i 

The Zooecium is porcless, and so is the basal wall of the j 
zooeciura. 

The opercula are also ditierent with regard to shape. Prolm- 
cidea is so different from sknei that the former can scarcely be 
considered to be a variety of the latter. 

Palmiccllaria skenni var. tridens. Busk. 
ri, IV, 12. 

Moskenstrommen, 90 m. ; Malangeii, lOo — 200 m. ; The Pors- 
anger Fiord, 200 ra. 

With I'cgard to this variety, I beg to refer to my paper: — 
Die Bryozoen des westlichen Norwegens. Meerosfauna von Bergen, 
p. 89. 

The operculum is, however, not very carefully illustrated there 
(pi. I, fig. 14), for which I’oason I give another illustration here 
(fig. 12). 

Palmicellaria skenei var. hkornis. Busk. 

PI. IV, fig. 13. 

Lepralia hicornis, Busk, A Mon. of the foss. Pol. of the Crag, 
p. 47, pi. 8, figs. 6, 7. 

The Jckel Fiord III, 100 m. 

I have also taken this variety in the Trondhjem Fiord. 

Escharopsis (Esrharoides) sarsi, 8mitt. 

Tromse Sound, 70 m. 

From Sparre Schneider, I got a colony which was 17.5 cm. 
in length and 8 cm. in width. 

The cavity of the colony served as a hidingplace for Ophio- 
pholis aeuleatay Crilrrella etc. The colony itself was covered with 
Thuiaria tkuia and other hydroids. 


Moskenstrommen, 00 m.; Digermulen, 100 150 m.; Malaugen, 

100 — 200 m.; Kvienangeu 11. 90 m.: Broisuud. 100 m. 

Psrtidofiusfra solida, 8timps()N.\) 

Kvmnangcn 11, 90 m. ; The Porsanger Fiord. 70 m. 

Monoporella spinulifera, Hinckjs.") 

PI. IV, 14, 1.5. 

Porina (dUata, forma dura, Smitt, ()fvers. af Kgl. V'et. Akad. FOrh. 

1867 (Bihang) pp. 6, 61, pi. 24, fig. 17. 

Diseopora crurnta, Smitt, Ofvers. af Kgl. Vet. Akad. FOrh. 1871, 
p. 1127, pi. 21, figs. 20—23. 

In my list of the Norwegian Bryo/.oa (Bergens Mus. Aarb. 
1894 — 95). I have outcred this specie.s as Mucrondhi crumia, 
Norman, as I, with Smitt took Norman’s Lepndin. craenfa to be 
the same as Diseopora rruenfu, Smuit. 1 Imd, liowevcu*, noticed 
at that time that there was a resembhiuce between Diseopora era- 
enter, Smitt and Muerouella spinulifern, Hincks. The identity of 
these two forms has later been confirmed by Hincks and Norman, 
It must, howevei*, be observed that Smitt both mentions and illu- 
strate.s a single row of marginal pores on the zooecia, while 
Hincks^) does not even hint at their presence. In other respects 
the resemblance is striking, and the only possible explanation is 
that Hincks i)as overlooked the marginal pores. On Bl. IV, fig. 
15 the arrangement of the marginal pore-chambers will be seen.^) 
Tlu* sp(‘cies is known from St. I^awronce. (Greenland, Spitzborgen 
and King (!haiies’ Laud.^) 1 found it to be (juite common on stones 
at Hammerfest in 1S94. 

Escharella mmersUy Fj.kming — M ucronellu (Lepralia) peachi, 

.lOHNSTON.O 
PI. IV. fig. 27. 

Mo.skenstrommen II, 150 m. ; ^falangen, 100 — 200 m. (var. 
octodeu (a ta), 

Escharella rerifrirosa, Hass all. 

PI. IV, fig. 28. 

Moskeiistrommeii II, 150 m.; Svolvau’ (1894), on coal; The 
O.stncs Fiord, 50—70 m.. on stone and shells, Hammerfest (1894) 
on stones. 

Escharella laqaeata, Nokman. 

PI. IV, fig. 29. 

Moskenstrommon IT, 150 iii.; The Ostnos Fiord 50 — 70 m., on 
stone; Malangeii, 100 — 200 m., on stone, Hammerfest (1894). 

Escharella a hr/ssi cola, N o \< m a n . 

PL IV, fig. 30. 

1'he Tys Fiord 1, 500 m., on Lophohedia prolifera; KviPiiangen 
II, 90 m., on shells. 


0 Reftn* to Norman (1. c. p. 124) l*or «vuonvios. 

Cf. Norman (1. c. p. 115). 

®) The Polyzoa of 8t. Lawrence. Ann. and Mag. Nat. Hist., ser. 6, vol. 3, 
p. 431, pL 21, fig. 3. 

•*) Cfr. Levinsen, Studies vm lirvozoa, Vid. Med. Nat. Hist. Koran, in Copen- 
hagen, 1902, (Sep.), p. 10. 

*) Cfr. Bidenkap, „l)ie Bryozoen Katina Arc-tiea, B. T, Lief. 3, p. 521. 
Cfr. Norman (1. c. p. 118). 
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Eseliarella lahiata, Bokck. 

PI. IV, figH. 26, 26, 31. 

The Beiei* Fiord, 50—150 m.; The Kirk Fiord III, 70—80 
in.; Svolvier (1804), on coal; Malaii^^en, 100— 200 in., on Retepora 
ccilnlom: The .lokel Fiord 11, 80 nu; Breisund, 100 m., on Rete- 
fwra cfiiubmt; The Porsaager Fiord, 200 m.; Svgerholt (1894); 
Mehavn (1804). 

In this speeios the basis of the ooecium is perforated (fig. 26). 
Lalnata is ditferont from ahyssicola in that it has several rows of 
marginal poi'es (fig. 25). 

The Noi’wegian species of this genus can fairly easily be dis- 
tinguished by the help of the oral denticle, as this varies both in 
form and si/e in the species which I have had an opportunity of 
examiuiiig (figs, 27—31). 

Phylacfella yertHtomata, n. sp. 

PI. V, Hfir-. 28-* 31. 

The Jokel Fiord 11, 8o in., on WaJdhcAmuh 

The genus Phtjlactdla was started by Hincks, and it is cha- 
racterized as follows in the Brit. Mar. Pol. (p. 356): — „Zooecia 
with the primary orifice more or le.ss semicirculai’, the lower margin 
usually dentate; peristome much elevated, not produced or chan- 
nelled in front. No avicularia. Zoarium (in British species) in- 
crusting." 

As belonging to the Biitish fauna, Hincks mentions three 
species, lahrom, collariti and eximia. Of these, lahrosa is stated to 
have a porous front wall and a „triplet" of oral denticles. Collaris 
has neither pores nor denticles, eximia is provided with marginal 
pores. 

On Waldhemia from the Jokel Fiord, a form was found which, 
on account of its unusually elevated peristome, suggested Phylmtelhu 
On most of zooecia there was a single row of marginal pores, and 
it corresponded so far to eximia (fig. 28), but differed from it in 
having quite smooth oociea (fig. 29). Further, the peristome was 
elevated to the same height and thus was not provided with lateral, 
triangular lobes as is the cavso in eximia. The specimen from the 
Jokel Fiord also had small avicularia with semicircular mandible 
(fig. 80). On young zooeciea the aviculaiia are quite plainly seen 
(fig. 29), but they are not so easily seen on older individuals which 
have the large cxillar below the oral aperture. 

According to the diagnosis of the genus made by Hincks, 
there shoqld be no avicularia, but as the resemblance between the 
species frenn the Jekel Fiord and the hitherto described Phylaetella 
species is striking in other respects, it is, I think, most practical 
to extend the limits of the genus to include also those species which 
have avicularia. 

The oral denticle (fig. 31) is similar in shape to that of Escha- 
rella lahiata (PI. IV, fig. 31), but it is much nanwer. Below the 
oral aperture, there is a swelling for the aviculariau chamber, which 
is connected with the surface by help of a few pores (fig. 28). 

Eseharoides^) jacksoni, Waters. 

PI. in, fig. 19 . 

Mucronella eoccinuiy Bidenkap, Bryzoen von Ost-Spitzbergen. Zool. 

Jahrb. B. 10, p. 624, pi. 25, figs. 5, 6. 

Smittia jaeksmi, Waters, Bryozoa from Franz Josef Land. Linn, 
Soc. Journ. Zoology, vol. 28, p. 87, pi. 12, fig. 18. 

q Cf. Norman, Notes on the Nat. Hist, of East Pininark. Ann. Mag. Nat. 

ser. 7, vol. 12. p. 117. 


The Jokel Fiord III, 100 m., on TerebraMhia; Kvae5nangen 
II, 90 m., on stone and Waldheimia; Ingohavet, 800 m. 

I consider that there are good grounds for distinguishing this 
form from E, coednea, as Waters has done in the work above 
mentioned. The descriptions which Bidenkap and Waters have 
given of the jaeJesoni species, answer perfectly for the specimens 
I have found. In jacksmi the zooecia are much larger, the mand- 
ible too is rather different in shape (figs. 18, 19). It is new to 
the fauna of Norway. 

SmittifuP) retieulatriy MAOoniLXVBAY. 

Reine, 100 m.; Mortsund III, 100 m.; Henningsvaer I, 160 m. 

Lofoten is the hitherto known northern limit for this species. 

Smittina trisjmiosa^ Johnston. 

(PI. V, 6^. 36). 

Balstad (Lofoten). 

Synittina arctica^ Norman. 

1869. Escharella porifei^a, forma minusetda, Smitt, Ofvers. Vet. 
Akad. FOrh. 1867, Bihang, pp, 9, 73, pi. 24, figs. 38—35 
(not forma majuscuh). 

1894. Smittia areiicaf Norman (part.), A Month on the Trond- 
hjem Fiord. Ann. Mag. Nat. Hist. ser. 6, vol. 13, p. 128. 

1895. Smittia arctica, Nordoaard, System, fort, over Norges marine 
Polyzoa. Bergens Mus. Aarb., 1894—96, nr. 2, p. 27, 
pi. 1, fig. 2. 

1900. Smittia landshorovii, var.. Waters, Bryozoa from Franz 
Josef Land. Jourii. Linn. Soc. Zool., vol. 28, pi. 12, fig. 7. 

190g. Smittia arctica, Nordoaard. Die Bryozoen des wostlichen 
Norwegens. Die Meeresfauna von Bergen, (ed. by. Dr. 
AppEimoF) p. 90, pi. 1, figs. 16, 17. 

1903. Smittma arctica^ Norman, Notes on the Nat. Hist, of East 
Finmark. Ann. Mag. Nat. Hist., ser, 7, vol. 12, p. 121. 

Moskenstreramen, 90 m., on shells; The 0stnes Fiord, 50 — 70 
m., on stone; Malangen, 100—200 m.; Kvsenangen II, 90 m.; 
Hammerfest (1894); Breisund, 100 m.; Svmrholt (1894); TheKjolle 
Fiord (1894); Nordkyn (1894), 

In the work above quoted, Norman has entered Smitt*s forms 
of Escharella porifera (f. minuscula and majuscula) under the name 
of Smittia arctica. During my excursion to Finmark in 1894, I 
found numerous specimens of f. minuscula, of which I also found 
some in the Lyse Fiord (59® 3' N.) in the winter of 1902. In the 
course of investigations made in 1899 in northern Norway, I found 
it at several places, and I also succeeded in one locality in obtaining 
forma majuscula, on a stone in the Porsanger Fiord, 200 m. A 
closer examination of the latter species has led to the conclusion 
that it must be considered to be a distinct one. It is doubtless 
most correct to retain Norman’s designation, arctica, but this term 
will now have a different meaning to that originally given to it by 
Norman, as it will now only apply to forma minuscula, Smitt. 

Smittina majuscula, n. sp. 

PI. IV, figs. 36-88. 

1869. Escharella porifera, forma majuscula, Smitt. Ofvers. etc. 
1867, Bihang, pp. 9, 74, pi. 24, figs. 36—38. 

1888. Smittia landshormm, forma porifera, Hincks. Ann. Mag. 
Nat. Hist., ser. 6, vol. 1, p. 226, pi. 14, fig. 2. 

q Cfr. Norman, (1, c. p. 120). 
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The Porsanger Fiord, 200 in., on a stone. 

Smitt (1. c., p. 75) calls attention to the fact that the ectocyst 
in zooecia and ooecia are thinner than in the foregoing form. 

In aretiea there are in the ooecia often transverse and longi- 
tudinal lines or sutures, these too are mentioned by Smitt (I. c., 
p. 74, pi. 24, fig. 83), Smitt also says that these lines sometimes 
occur in the ooecia of majuscula, but I have not noticed them. 

It is easy to distinguish between the tw^o species. With regard 
to size, it may be mentioned that the zooozia in aretiea are 0.8 mm. 
in length from the lower end to the tip of the oral denticle, and 
the corresponding measurement in majuscula gives 0 . 5 — -o.c mm. 
Ooecia in aretiea are rather oval, in majimula they are approxim- 
ately ballshaped, in both species they are punctured like a thimble, 
but this is coarser in majuscula than in the other species. 

The perforation in the frontal wall of the zooecia of majuscula 
is closer than in aretiea, where it is, indeed, somewhat different. 
Hincks (1. c., pi. 14, fig, 2) has illustrated the oral denticle as 
being pointed, and 1 found some of them of this shape in the colony 
which I had under examination. 

Operculum in arcticu, I have not yet succeeded in isolating, in 
majuscula, on the other hand, it has a characteristic form, which 
also differs from the usual one in tlio genus Smittina (fig. 87). 

A very evident difference between to two species is that the 
zooecia in majuscula are plainly separated, while in aretiea they 
more evenly merge into each other. 

This species is most likely exclusively arctic. In addition to 
the Porsanger Fiord, in Finmark, the following findingplaces are 
mentioned, Spitzbergen, (8mitt), St. Lowrcnce (Hincks). 

Smittina smitti, Kiuchknpaiteu. 

PI. IV, fig. 24. 

The Ogs Fiord I, 100 m. 

In „Bryozoen des westlichen Norwegens‘‘, 1 used a new name 
for this form, Smittia lerenseni, as Kiuchenpaukr’s name for Smitt’s 
Escharella legentilii, fonna proiotypa had quite slipped out of my 
memory, notwithstanding that I made a note of it several years ago. 
Norman^) here too made the necessary correction. I beg reference 
to Norman’s list of synonyms, at the same time remarking that 
SekizoporeMa Karmmorthi, Waters, ought to be excluded from it, 
in accordance with what I have previously pointed aut, tliat this 
must be = Schizoporella reticulato-punetata, Hincks, 

Each zooecium has 6— 8 lateral rosette-plates. As far as I 
could see, the two upper ones were bi-pored and the two next ones 
tri-pored. 

This species has not previously been found in Norway. 

Smittina jeffreysi, Norman.*^) 

The Porsanger Fiord, 70 m. 

The species was not previously found in Norway. 

Rhamphostomella seabra, (Fabr.), Smitt. 

(PI. V, figs. 8—11). 

1867. Cellepora scalrra, Smitt (part.), Krit. fOrtcckn., p. 30, pi. 

28, figs. 188—185. 

1886. Ehamijhostomella scxxhra, Lorenz, Bryozoen von Jan Mayen, 

p. 93. 


*) Finmark Polyzoa, p. 128. 

*) Eefer to synonyms in ^Finmark Polyzoa*^, p. 120. 


Digennulen, on stone, 150 m.; The Jokcl Fiord I, 100 m.; 
The Porsanger Fiord, 70 in. 

Lorenz divided Smitt's Ccllefiara srabra into two species, and 
as for as I can judge this division is pei fectly justifiable. ''Phe 
difference between them may be characterized as follows. 

R, costatn has an oral denticle (pi. V", tig, 22) but in scabra it 
is wanting. In costata the avicmlaiian mandible is about half as 
long as it is wide, while in senbra the height is only very little 
more than the width. 

The ooecia in costnta have usually more pores than those of 
scahra have (efr. figs. 9, 21). 8’he rostrum in the latter species is 
shorter and blunter than in the former one. It is generally the 
case too that the I’adial lines in cosfata are coiitiiuied on the rostrum, 
but this is not often so in tlie case of scabra. Both species are 
punctured on the basal wall of the zooeciiiin (fig. XO) but more 
closely in scahra than in rostata, 

BidenkapV) has found Eh. scabra in the Lyngeii Fiord. So 
that the .species is now known from the coast of Finmark to 
Lofoten. 

Rhamp}ioi<toinidh( rostata, Lokexz. 

(PI. V, ti-s. 21. 22). 

1867. Cellepora srabra, Smcpt (part), Krit. fOrteckn., pag. 80, 
pi. 28, figs. 186—188. 

188(h UhamphostonieUa rostata, [johenz, Bryozoen von .Tan Mayen, 
p. 12 (94), pi. 7, fig. 11. 

1892. Uhamphostornella rostata, Hincks, Bolyzoa of 8t. Lawrence. 
Ann. and Mag. Nat. Hist., scr. o, vol. 8, p. 426, pi. 21, 
figs. 6 —8. 

1900. Rliamplmtomella rostata, Waters, Bryozoa from Branz 
Josef liand, p. 91, pi. 11, tigs. 2(;, 27. 

Tromso, Meliavn (1894). 

Norman has taken this form in the Vhiranger Fiord, and 
Bipenkap in Lyngen. 'Phe hitheito known southern limit for this 
species is Tromso. 

Iiharnphostorurlla - plirafa , Smitt. 

(PI, V, figs. 14, I.'>.) 

1867, Cellepora scahra, forma plirafa, Smitt, Krit. fOrt., p. 3o, 
pi. 28, figs. 189, 191, 195. 

1877. Cellepora plirafa, Hincks, Polyzoa from Iceland and 
Labrador. Aim. and Mag. Nat. Hist., ser. 4, vol. 19, p. 
106, pi, 11, fig.s, 8, 4. 

1886, Eharni^kostornellu jdicata, Lorenz, Bryozoen von Jan Mayen, 
p. 12 (94). 

1900. EhamphosfomeUa plicata. Waters, Bryozoa from F. J. \j., 
p. 92, pi. 11, figs. 28, 29. 

Nordkyn (1894), on an annelid tube. 

As is the case with rostata, this species too has an oral den- 
ticle, which is, however, longer and narrower than in the species 
mentioned. 

The ooecium is as a rule provided with a few poi'cs. 1 wa.s 
not able to discover any punctures on the back side of the colony. 
It is therefore probable that Smitt’s fig. 190 does not represent 
this species. 


Lyngeufjordens e vertebral fauna. Trom »0 Mus. Aarb. 20, 1897, p. 92. 
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NhamphvstomeUa radiatnlcij Hincks. 
i»i. V, %. 1«, 17. 

18n7. (MIrpmri smhra /. plicata, (part.), Krit. fOrt. pi. 28, 

U)a. 

1877. L(pr(dia radiatida, Hincks, Polyzoa from Iceland and 
Tjabrador. Ann. and Mag-. Nat. Hi.st., ser. 4, vol. 19, p. 
104, pi. 10, figs. 9-14. 

1886. Bhamphostomella radiatulaf Lorenz, liryozoen von .Jan 
Mayen, p. 13 (95), pi. 7, fig. 9. 

Hammerfest (1894); The Trold Fiord Suiid, 40 m.; The North 
C'ape (1894); The Kjolle Fiord (1894). 

I loimd this species quite common on algae and hydi'oids which 
I took oil the coast of Finmark in the autumn of 1894. 

The zooecia are rather small, and the .species is easily distin- 
gui.shed from the foregoing one, in that it wants the suboral ro- 
strum and by the presence of the peculiar elevated peristome, about 
which Hincks (1. c., p. 104) very . appropriately remarks that it has 
„a very fantastic appearance 

The .species is now known from Tjabrador, Iceland, Spitzbergeiii 
Jan Mayen and Finmark. 

Jlbaniphostdla mitiguay Smitt. 
in. V, tigs. 18^ 20. 

1867. Cellepora ranudosa^ forma contigua^ Smitt, Krit. fOrt. p. 
31, 189, pL 28, fig.s. 198- 201. 

The 0.stnes Fiord, 60—70 m., on stone; Hammerfest (1894), 
on stone; Breisund, 100 m., on a ga.stropod shell; Mehavn (1894), 
on Balanus. 

The species of the genus Cellepora have chara<?teristic opercula 
with a more or les.s di.stinct proximal lobe as in the Schizoporella 
species. 

The shape of the operculum in the above mentioned .species 
proves that it is quite impossible to look upon it as a variety of 
C, ramidosUy it can, indeed, not be considered to belong to the 
Cellepora genus. Neither is it a typical Ehampostomella^ but I 
retain it for the present under that genus, as I do not now know 
any more .suitable place for it. 

The surface of the zooecia are quite even, occassionally there 
is a suggestion of radial stripes. The young zooecia have as a 
rule 4 spines on the distal side of the oral aperture. The oper- 
culum is more solid than in the other Bhampostomdla species. The 
mandible of the avicularia is not of the same shape either as is 
characteristic of the other species which belong to the same genus. 

Cellepara tuberom, D'Orbignv. 

1867. Cellqm^a ramuhsa, f. tuber osa, Smitt., Krit. fOrt, pp. 
31, 191. 

1903. Cellepora tuberosa, Norduaari). Die Bi^ozoen des west- 
lichen Norwegens, p. 69, pi. 2, figs. 28 — 34. 

Moskenstrommen ; The Ostnes Fiord, 50—70 m.; The North 
Cape (1894). 

Respecting this species, 1 beg to refer to what I have previ- 
ously said in the paper written by me, which is quoted above. 

Cellepora nodidoaUf Lorenz. 

PI. HI, 21-24. 

1867, Cellepora ramulosa^ f. amcidaris, Smitt (part.), Krit. fOr- 
teckn., p. 32, 194, pi. 28, figs. 207—210. 


1886. Cellepora noduloea^ Lorenz, Bryozoen von Jan Mayen p., 
14 (96), pi. 7, fig. 14. 

Kvaenangen II, 90 m.; The J 0 kel Fiord II, 80 m.; The Jekel 
Fiord ni, 100 m.; The North Cape (1894); The Porsanger Fiord; 
Svmrholt (1894)', The Kjolle Fiord (1894); Mehavn (1894). 

The specimens from the places above mentioned answer, on 
the whole, well to Lorenz’s illustrations and description of C. no- 
dtdom. 

The mandible of the avicularia (fig. 24) had a row' of fine teeth 
in the distal margin, and in the operculum b was > h (fig. 23). 
On ^^examining some old material of CelUpora specimens, I found 
that the forms wliich I entered as C. pumlcosa from Finmark in 
my list of Norw^egian Cheilostomata w^ere really young colonies of 
nodulosa. 

I am afraid that Norman and Waters have been guilty of 
the same mistake, when they mention pumicosa respectively from 
Finmark and Franz Josef Land. I do not think that pumxoosa 
occurs in Finmark. In addition to the places already mentioned, 
I have determined specimens of C, nodulosa from the North Ocean 
Expedition st. 223, 273, 363. 

Bibenkap has taken it in the inner part of the Lyngen Fiord. 

Cellepora rentricosa, Lorenz. 

PI. Ill, Rgs. 26—29. 

When I w^as working out the Bryozoa from the North Ocean 
Expedition, I treated ventrima and inerassata as being the same, 
as I supposed that the difference between the forms lay within the 
limits of variation for the one species. After I had got more ma- 
terial, however, I found that they must bo treated as two separate 
species, and this opinion is shaied by Waters in his treatment of 
the Bryozoa from Franz Josef Land. 

I have a typical (7. ventricosa (fig. 26) from Breisund in 
Finmark. 

The zoarium probably never attains to such a decided bran- 
ching as is the case in C. innasmta. The two species can be 
distinguished at once by the naked eye, as inmxsmta is compara- 
tively smooth on the surface, the zooecia not reaching so far for- 
ward from the colony as in ventricosa. 

There were no vicarious avicularia on the specimens of C, 
ventricosa which Lorenz and Waters had at their disposal, but 
they were present (fig. 29) in my colony from Breisund. They are 
different from those in C, incx'ossata, the greatest width of the 
mandible of ventricosa is about double that at the hinging joint, 
while the corresponding mandible in inmmata is more evenly wide. 
(Cfr. Waters, Bryozoa, from F. J. Land, pi. 12, fig. 13). 

The mandible in the oral a\iculariura is semicircular also in 
ventricosa (fig. 28), but it is considerably larger than in incrassata, 

C, ventricosa is new^ to Norw^egian fauna. 

Cellepora incrassata^ Smitt. 

PI. in, fig. 25. 

Hammerfest (1894). 

Waters has called attention to the fact that Cellepora incras- 
satu, Lamarck and C. incrassata^ Smitt are not identical. The 
former is found in the Mediten’anean and is supposed to be the 
same as C. coronopiis, S. Wood, while C. incrassata, Smitt has 
proved only to have arctic distribution. It occurred in the material 
which Me Andrew collected in Finmark in 1866 and the species 
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is entered by Busk under the name Cellejwra eerviermm^) Waters 
does not, however, adopt this name, because a large number of 
forms have been given the name Crllepora eervieornis and Jischara 
cervicmiu, 

I believe I have identified the follomng Celkpm'a species on 
the Norwegian coast: — ptmicosa, ramidosay tuherosa, dlcfwtmiaf 
aviculariSf nodidom, cosUm, mntrmsa and merasmta. 

Reiepora hmniana, KiN(i. 

Rost III, 100 m.; Moskenstronimon I, 200 m,; The Kirk Fiord 
III, 70—80 m.; Balstad; Mortsuud III, 100 m.; Ure I, 200 — 250 
m.; The 0stncs Fiord, 130 m.; The Beier Fiord, 50 — 150 m.; 
Digermulen, 100—150 m. ; Stonesbotn, 40—80 m.; Malangen, 100— 
200 m.; Hammerfest, Ingohavet, 300 m.; Breisund, 100 m.; Me- 
havn (1894). 

Rote))ora cdlulosa^ Bin. 

Malangen, 100—200 m. ; Ilanuncrfest (1894); The North Cape 
(1894); The Porsanger Fiord, 200 m.; 8va'rholt (1894). 

This species has not hitlioi*to been found l)y mo south of 
Malangen. 

Reiepora imUiehianaf Busk. 

PI. UI, t\g. 20. 

The Beier Fiord, 50- 150 m,; Balstad; stonesbotn, 40 — 80 in.; 
Malangen, 100 — 200 m.; The North Cape (1894); Nordkyn (1894). 
I have also found this form in Radosund, a little north of Bergen. 
The species is arctic in its distribution. 

Cyclostomata* 

Crtsia eharnea, Lin. 

Moskenstrommon I, 200 rn.; The Kirk Fiord IV, 30 — 50 m. 

Crisia (lenticidaUij Lamarck. 

The Kirk Fiord, 100 m.; Malangen, 380 in. 

TubuUpora idiacea, Pallas. 

PI. Ill, fig. 30. 

The Sag Fiord, 200 m. ; on dead branches of JmbMa hippuri^ 
Malangen, 100—200 m. 

TubuUpora penxcillata ?, Fabu. 
ri. Ill, fig. Bi. 

The North Cape (1894); Mehavn (1894). 

Idmonea atlantiea, Forbes. 

PI. Ill, fig <52. 

The Sea N. W, of Rost, 700 m.; Moskenstrommen 1, 200 m.; 
The Kirk Fiord, 30—50 m.; The Beier Fiord, 50 — 150 m.; Reine, 
100 m.; Balstad, 30—50 m. ; Mortsund I, 200 m.; The 0stnes 
Fiord, 130 m.; The Jokel Fiord 1, 100 m.; Breisund 100 m.; The 
North Cape (1894); The Porsanger Fiord, 70 m. 

Diastopm'a patina, Lamabck. 

Malaug-en, 100—200 m. 

Arm. and Mag. Nat. Hiat., aer. 2, vol. 18, p. 32, pi. 1, fig. 1. 


Diastopora ohdia, Johnston. 

Moskenstrommen, 90 in., on Waldheimia; The Kirk Fiord ITT, 
70—80 m.; Digormulon, on stone, 150 m.; Tlie Tys Fiord 1, on 
Lophoheliu, 500 m.; Malangen, 100—200 in.; Ingohavet, on spon- 
ges, 300 m. 

Reticidipora ixdriraria, Smitt. 

Svierholt (1894). 

Horuera Ucheuohles, (Pontop.), IjIN. 

Pi. UI, ;53. 

Rost II, 150 ra.; Moskonstrominen, 90 in.; Reine, 100 in.; 
Mortsund 11, 100 m. ; 8tonesbotn, 40—80 m.; Malangen, LOO — 200 
in.; Kvsenangen 11, 90 in.; Mehavn (1894). 

Hornera riohicea^ M. 8aks, 

Malangen, 100—200 m.; Malangen, 380 in. 

Lichmopora hispida, Flemincl 

The Kirk Fiord, 100 m. ; The '^l^s Fiord I, on LojdioheUa, 
500 m. ; Malangen, 100—200 m.; The Porsanger Fiord, 200 m. 

Lichenopora rerrumr'ui, Fabrici cs. 

(irote, on algae, 0 — 24 m. 

Doxnopora stellata, (Ioldfcss. 

PI. Ill, fig. 34. 

Reine (Lofoten), 100 m.; Malangen, 100—200 m., Malangen 
indicates the northern limit of the species. 

Defraneia luctrnariu^ M. 8a ks. 

The Kirk Fiord, 50 — 80 lu., both living and dead colonies; 
The Ogs Fiord 1, 100 m. (dead colony); Kvipnangen II, 90 m.; 
The Jokel Fiord 1, lOO m.; The Jokel Fiord 11, 80 m.; The Pors- 
anger Fiord, 70 m. 


Ctenostomata. 

Abifonid'urm gelaiuummiy Ltn.() 

Malangen, 100 —200 m. 

Aleyoniduwi dwcifornu\ 8mitt. 

PI. Ill, fig. 35. 

Lyngen III, 320 m. 

This peculiar species had not previously been found on the 
Norwegian coast. 

FludreUa fmpiduy Fabriciub. 

The North Cape (1894), on Fxicus serratus ; Nordkyn (1894), 
on Films serratm. Norman has found this species at Svolvaer, 
Lofoten. 

FlmtreUa cornirulafa, 8mitt. 

PI. Ill, fi«. 37, 38. 

1871. Aba/onUlium carniculatum, 8mitt, Krit. ffirteckn. cts. Ofvers. 
Kgl. Vet. Akad. Forh. 1871, p. 1123, pi. 20, tigs. 10—10. 

0 Alcyoni/Hum hirmfum^ Fi.km. Iihh boon found I)y Norman on Fiunis at 
Svolva*r, Lofoten, 
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1880. Flmtrdla ctyrnunlaia , Lorenz, Bryozoen von Jan Mayen, 
p. 99. 

1897. FhfdreUa cornkulatci, Bibenkap, Bryozoen von Ost-Spitz- 
ber^^en. Zool. Jahrb. B. 10, 1897, p. 634. 

1900. Fhistrella corn'milata, Bidenkap, Die Bryozoen von Spitz- 
ber^en und KOni^jr Karls Land. Fauna arctica, Bd. 1, 
p. 531. 

1900. Alcuonullum cerricornw, Auce Robertson, Paper from 
the Harnman Alavska Expedition, Bryozoa. Proc. Wash. 
Acad. Science, vol. 2, p. 330. pi. 21, %s. 14—17. 

1903. Flustrella mmlculatiu Norman, Note.s on the Nat. Hist, 
of East Finmark. Ann. and Mag*. Nat. Hist., ser. 7, vol. 
11, p. 576. 

Svolvaer, Lofoten (1894), on al^ae. 

Norman wjis the iirst to find this species on the Norweg*ian 
coast. He found it livings between tidemarks at Vadso. It is 
interesting: that this form which had pi*eviously only been found in 
the arctic regrions can exist a.s far down as liofoten. 8 mitt has de- 
scribed the species from Hintzbergren, where it has later been taken 
by KOkenthal and Walter, as well as by RfiMER and Scuaudinn. 
(Of. Bidenkap, 1. c.). 

Miss Robertson has described a species from material tVom 
Alaska, under the name AhyonUimm cen kornk, which is probably 
the same as 8 mitt’s species. The only things which might suggest 
a difference, is that the aperture of the zoooeium in cervmrnk is 
mentioned avS being circular, while in eornicrdata (as in hkpkia) it 
is a fissure whkh is provided with two lobes. In preserved mate- 
rial, however, these facts may easily be wrongly interpreted. 
The characteristic, branched spine.s (PI. Ill, figs, 37, 38), which 
are situated one at each corner between the zooocia, from which 
they are separated by an inteimediato wall, .seem to be alike in 
the two forms. They appear really to be identical. Both in hk- 
pidu and corniculata^ there are two semicircular shaped thickened 
places near at the oral aperture, these probable serve the same 
purpose as the operculum in Chellostomata. 

Bowe)'hankia imhicata^ Adams. 
ri. Ill, fig. 36. 

Nordkyn (1894), on Laminana. 

I have a specimen from the North Ocean Expedition, .st. 343, 
in which several colonies have gi*own together, forming comparati- 
vely thick branches (PI. HI, fig. 36). 


The foregoing list of Bryozoa from the northern part of the 
Norwegian coast is not complete, but it is ray opinion that it is 
fairly representative, ''fhe number has been increased by the ad- 
dition of several species. 

Of those foniis described by Smitt from the numerous Swe- 
dish arctic expeditions, there are now only exceedingly few which 
have not been observed by mo on our northern coast. The Bryo- 
zoan fauna from Lofoten to the Varanger Fiord proves to contain 
more arctic elements than was previously supposed. 

Bracbiopoda. 

Herman Friele and J. Sparre Schneider determ. 

Remarks by the author. 

Ofmia ancmtalay MtiiiD. 

The Kirk Fiord II, 70—80 m.; Mortsund (Vest ^0 m.; 

Digermulon, 100—150 m.; Hammerfest (1894). _ 


G. 0. Sars^ mentions The Koraag Fiord in Vest Finmarken 
as the northern limit for this species. Hammerfest is a little further 
north. 

Bhynehonella psittacea, Chemn. 

Malangen, 100 — 200 m,; Kvaenangen II, 90 ra.; The Jekel 
Fiord HI. 100 m.; Breisund, 100 m.; The Porsanger Fiord, 200 m. 

The southern limit for this species is The Malangen Fiord. 

Terebrahdina capuUserpentw, Lin.^) 

The Beier Fiord, 50—150 m.; The Tys Fiord, 500 m.; The 
Kirk Fiord II, 70 — 80 m.; Mortsund II (Vest Fiord), 200 m.; The 
0gs Fiord 1, 100 m. ; Malangen, 100—200 m.; Stonnesbotn, 40—80 
m., Kvamangen II, 90 ni.; The Jokel Fiord III, 100 m.; Hammer- 
fest (1894); Ingohavet, 300 m.; The Porsanger Fiord, 200 ra.; The 
Kjolle Fiord (1894). 

TerehratuUna sfptmtrionaVis, Couth. 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord III, 230 
m.; The Salten Fiord M, 320—380 m.; Balstad (Vest Fiord), 150 m. 

Waldlwimia cranimny Mull. 

The Skjorstad Fiord III, 230 m.; The Tys Fiord, 600 m.; 
R 0 .st IT, 150 m. ; Moskenstrommen, 90 m.; Reine (Vc.st Fiord), 
100 m.; The Kirk Fiord IV, 30—50 m.; Balstad (Vest Fiord), 
Mortsund II, 200 in.; Stone (Vest Fiord), 100 m.; The 0stuos 
Fiord; Digermulon, 100-150 in.; Malangen, 100—200 m.; Kvsen- 
aiigen II, 90 m.; Hammerfest (1894); Ingohavet, §00 The 
Kjelle Fiord (1894). 

Pelecypoda. 

Herman Friele and J. Spakre Schneider determ. 

Remai’ks by the author. 

A7iomia ephippmmy Lin, 

Balstad, 80 ra. ; Digermulon, 100 —150 ra. ; Malangen, 100—200 
m.; Kvjjpnangen, 90 in,; The North Cape (1894); The Porsanger 
Fiord, 70 in. 

Ammia acuhaidy Muller. 

The Skjerstad Fiord III, 230 m.; The Sag Fiord, 200 m.; 
The Kirk Fiord, 70 m.; Stonnosbotn, 40— 80 m.; Malangen, 100 — 
200 in.; The Jokel Fiord, 100 m. 

Pecitm wUnidimSy Muller. 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord X (Mis- 
vser Fiord), 10 —30 m.; Moskenstremmen, 90 m.; The Ostnes Fiord; 
The Kanstad Fiord, 30-90 m.; Malangen, 100—200 m.; Kvsen- 
angen II, 90 m. ; Breisund, 100 m.; The Porsanger Fiord, 60 m. 

The largest specimen from The Skjerstad Fiord X was 86 mm. 
in height and 84 mm. in length. 

Pecten araticSy Gmelin. 

Moskenstremmen, 90 m.; Balstad (Vest Fiord), 150 m. 

') MoUnsca BegionU Arctic® Norvegi®, p. 8. 

Some of the places here mentioned doubtless have reference to T. sep* 
tentrionalis, ScRKBmBR having considered it to be a variety of caput^serpentU 
but Fbiblb has treated it as a separate species. 
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The specimen from Moskensti’ommen was 15 mm. in hei^fht and 
14 mm. in length. 

The northern limit for this species is Lofoten. 

Pecten septemradiatus, MtiioiiEB. 

The Beier Fiord, 50—150 ra.; (I spec., 11 mm.); The Sag 
Fiord, 200 m. (s)0; Malangen, 100 — 200 m. (s); Gaukvsero, 250 m. 
The largest specimen from Gaukv^ro was 32 mm. 

At Tromso, Schneider only found shells, but both M. and 
G. 0. Sars collected the species in the Varanger Fiord. 

Pecten tigrmuSy Mth^LEii. 

The Ostnes Fiord. 

This species was previously known right up to The North Cape. 
Norman in 1890 took it in The Lang Fiord (South Varanger)'^). 

Pecten Htnatus, Muller. 

Stennesbotn, 40—80 m. 

Havesund (Finmark) is the northern limit for this species. 

Pcctmi incomparabilis, Risso, 

The 0stnes Fiord, 30 m. 

Lofoten is the northern limit for the species. 

Pecten imhrifer, Loven. 

Malangen, 380 m.; Kvaeuangen 11, 90 m. 

Pecten vltrcua, Chemnitz. j 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord III, 230 | 
m.; The Tys Fiord, 500 m. (in quantities on LophoMia proUfera); | 
The 0gs Fiord I, 100 m.; The Kanstad Fiord, 30—90 m. i 

Pecten ahymruvij Loven. 

The Skjerstad Fiord IV^ 330 m.; Brettesnes— Skroven, 350— 
400 m.; Malangen, 380 m. 

Pecten shnilis, Laskey. 

Moskenstrommen I, 200 m.; Balstad (Lofoten), 150 m. 

Pecten groenlandmis, Sowehby. 

Lyngeii II, 250 m.; Lyngen III, 300 m.; Kvsenangen, 300— 

343 m. 

The southern limit for the species is Tromso. 

At St. Lyngen II several specimens were taken, the largest 
measui’od 22 mm., thus being very nearly as large as the specimens 
from Spitzbergen which arc given as being 24 mm. 

Lima excxivata , Fabr. 

Arno, 300—400 m.; Tys Fiord I, 500 m. 

The largest specimen measured 135 mm. 

G. O. Sabs has caught this species at Skroven (Lofoten). 
According to Sabs*) the species is mentione<l from Finmark by Mr. 
Andrew, but is has, however, not been taken there later. 

Frirle and Grieg*) give the distribution of this species to 
the. depths between The Hebrides end The Faroe Isles, Portugal, 
The Azores and Senegambia. On our coast the species is limited 

0 (s) means that only empty shells were foun4. 

®) Notes on the Natural History of East Finmark. Ann. Mag. Nat. Hist, 
ler. 7, vol. X, p. 367. 

*) Mollusoa Regionis arcticse Norvegire, p. 24. 

Mollusoa III, p. e. The Norw. North All. Exp. 


to the great fiord depths with their particularly constant temperature 
and salinity (6—7" C., about 35 %o). 

As The Vest Fiord is the most northern of the principal fiords 
where these pliysical contlitions prevail, 1 am inclined to tliink that 
the mention of this species from Finmark must be a mistake. 

The northern limit should be looked upon as Lofoten, until 
there is definite information that it is distributed still further north- 
wards. 


Lhna loscomhi, Sowerhv. 

Moskenstrominon, 90 in. 

G. 0. 8 ar 8 has found shells of this specie's at 8kroven. My 
catche.s in Moskenstronimcn prove that the species still exists at 
Lofoten, which must thei efore be considered to be its northern limit 
on our coast. 


Limatula erre^sa, Forheh. 

Moskeiistrommeu I. 200 m. 

AJgti1i(s edulis. Lin. 

Nordkyn (1894). Common other places too. 

Afodiaht modiolufif LlN. 

The Skjci’stad Fiord X, 10—50 in.; Hammerfest (1894); ^fiDld- 
fiordsund, 40 m.; Nordkyn (1894). 

Modiola plnueoVnnu Phjj.lippl 

Moskenstroinmcn, 200 in.; B-eine I, 150 in.: Balstad, 8teno, 
120—200 m.; HenningsVcTr-8tr0mnien, 20- 40 in.; The 8ag Fiord, 
200 m.; Malangen, 100—200 m.; Troldliordsund, 40 m.; Breisund, 
100 m. 


Dacrgdi urn vi tyeum . Mo leek. 

lire 1 (Vest Fiord), 200-250 m.; mouth of Kaftsiind, 250— 
300 ID.; The 0gs Fiord 1. 100 m.; Malangen, 380 m.; Lyngen 11, 
250 m. 


Crenella deenssata, Mont. 

The Skjerstad Fiord 11, loo — 185 m.; Gaukv^ro II, 25 ra.; 
Hammerfest (s). 

M odi ol ari a her i ga ta , G ha y . 

The Beier Fiord, 50—150 m.; The Ostnes Fiord, 20 m.; Brei- 
sund, 100 m.; The North Cape (1894). 

The Beier Fiord is the southern limit for this species. I col- 
lected a small specimen here. 

Modiolaria 7iigra, Gray, 

The Beier Fiord, 50—150 in.; Ihe Kirk Fiord II, 50 m. ; 
Mortsund III, loom.; Gaukvaero, 250 m.; Stonnosbotn, 40— 80 m.; 
The Jekel Fiord 1, lOO m.; 3'ruldfiordsund, 40 m. 

Nucxila lumidula. Malm. 

The Skierstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m.; The Salten Fiord 11, 320—380 m.; Brettesnes— Skroven, 
350—400 m.; Tranodybet, 607—640 m. 

Nucula tmuis, Mont, 

The SkjeiBtad Fiord VII, 490 m.; The 0gs Fiord I, 100 m. 
(s); The Jokel Fiord, 100 m. 
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Ledu pmnda, MClleb. 

Tho iSlgorstad Fiord III, 230 m.; The Kirk Fiord 11, 60 m.; 
Svolvier, 150 in.; Tho Ostnes Fiord, 30 — 40 m.; mouth of Raftsund, 
250—300 in.; The 0^s Fiord I, 100 m.; The Kaiistad Fiord, 30 
—00 in.; Gaukvsero II, 250 in.; Malangen, 380 m.; Stonnesbotn, 
40 — 80 m. ; Kvaenanf^en II, 90 m.; The Porsanger Fiord, 200 m. 

Leda yninuta^ 0. F. Muller. 

The Beier Fiord, 50—150 m.; The S^jerstad Fiord HI, 230 
in.; Kvrerian^^en II, 90 m.; Di^^ennulen, 100—150 m. 

Pmilandia lucida, Loven. 

The Hkjerstad Fiord II, 100 — 185 ni.; Tho 8kjerstad Fiord V^II, 
190 m.; Oxsund, 600 m.; The Kirk Fiord 11, 50 m.; Mortsund I, 
200 m.; Uro I (Vest Fiord), 200—250 m.; Risvaei-flaket, 150—180 
ra.; mouth of Raftsund, 250— 3oo in.; Malangen, 380 m. 

Portlandia intermedia, M, Saks. 

The Porsan^^^er Fiord, 200 m. 

This species was first caught by M. 8 a us iu Tlie Varanger 
Fiord. The Norw. North Atl. Exp. caught it at 8t. 260 (The 
Porsanger Fiord), 261, (The Tana Fiord) and 262 (off The Yar- 
anger Fiord). Hitherto it iias not been taken further westwards 
and southwards on tho Norwegian coast than Tho Porsanger Fiord. 

Portlandia tc7iuiSf Phillippi. 

Tho Beier Fiord, 50—150 m, ; The Skjerstad Fiord VI, 125 m.; 
The 8kjerstad Fiord VII, 490 m. 

Portlandia lenticular Mollee. 

The Beier Fiord, 50—150 m. ; The 8k,jerstad Fiord, 100—185 
m.; The Skjerstad Fiord VI, 125 m.; The Kirk Fiord IV, 70—80 
m. ; Mortsund 1, 200 m.; ''Phe Ogs Fiord I, 100 m.; The Kanstad 
Fiord, 30— ‘90 ra.; Malangen, 380 m. ; Stounesbotn, 40 — 80 ra.; The 
Jekel Fiord II, 80 m. 

Portlandia frifjida, Torell. 

Risvserflaket, 150—180 ra. 

Yoldia iimatula. Say. 

The Kirk Fiord, 7o— 80 m. ; Svolvjer, 150 m.; The 0stiies 
Fiord, 30—40 m. (several specimens, the largest being 36 ram.); 
St0nnesbotn, 40—80 m.; The Kjolle Fiord (1894). 

The southern limit for tho sjiecies is Lofoten. 

Malletia ohtum^ M. Saks. 

Moskenstrommen I, 200 m. ; Brettesnes— Skroveii, 300—400 
m.; Tranodybet, 640 m. 

The northern limit for this species is Lofoten. 

Area pectunculoidcs, Scacchi. 

The Beier Fiord, 50— 150 m. ; iicptentrionalis); The Skjer- 
stad Fiord III, 230 m. ; (var. septentrionalis); The Sk,jerstad Fiord 
VI, 125 m. (var. septentrionaliSf the largest specimen 9.5 mm.); 
The 0xsund, 600 m. ; The Sag Fiord, 200 m.; Moskenstrommen, 
200 m. ; Ure I, 200—250 m.; Mortsund I, 200 m.; Brettesnes— 
Skroven, 300—400 m.; The Ogs Fiord I, 100 m.; mouth of Raft- 
sund, 250—300 m.; Tranodybet, 640 m.; Gaukvaere II, 250 m.; 
Malangen, 100 — 200 m. (var. septenbdonalw) ; Malangen, 380 m.; 
The Jekel Fiord HI, 100 m. ; (var. septe^iirionalis) ; Kvaenangen, 
300 — 343 ra. (var. septentrimalis). 


The t>T)ical form extends to Malangen, or, at any rate, to 
Lofoten; var. septentrionalis is limited southwards in the Beier Fiord. 

* 

Area glaeialis^ Gray. 

The Porsanger Fiord, 200 m. 

According to G. 0. Saks, this' species has been caught at 
Magero by VEEKutizEN. Further westwards and southwards this 
species has not hitherto been noticed on our coast. 

Limopsw mmutOf Phil. 

The Salten Fiord 11, 320—380 m.; The Folden Fiord, 530 m.; 
Landego, 200—450 m.; Oxsund, 600 m.; Tho Sag Fiord, 200 m.; 
Moskenstrommen, 200 m.; Balstad, 150 m.; Stone (Vest Fiord), 
120—200 m.; Ure I, 200—250 m.; Skroven, 200 — 400 m.; The 
Kanstad Fiord, 30—00 m. 

Fkiele and Grieg mentioned that this species was taken by 
The Norw. North Atl. Exp. at St. 290, which is situated about 
half way between Norway and Beeren Eilaiid, which is the most 
nortlieni place where it is known. 

Cardium nodosum^ Turt. 

The Kanstad Fiord, 30-90 m. 

Cardiu77i cchinatunir Lin. 

The Salten Fiord I, 15—20 m. 

Cardium fasciatut)ir Mont. 

The Beier Fiord, 50—150 m. (s); She Skjerstad Fiord IX, 
80 m.; The Salten Fiord I, 15—20 m. ; The Kirk Fiord II, 50 m.; 
Napstrominen, 40 m.; Henningsva;‘rstrommen, 40 m.; The Ostnes 
Fiord; The Kanstad Fiord, 30—90 m.; Malangen, 100 — 200 m.; 
Stounesbotn, 40 -80 ra.; Troldfiordsund, 40 m. 

Cardium minimumy Phil. 

The Beier Fioi d, 50—150 m.; The Sk,iorstad Fiord IX, 80 m.; 
The Salten Fiord IT, 320—380 m.; Moskenstrommen, 200 m.; Ure I, 
200—250 m.; Mortsund, 200 m.; Tho Kanstad Fiord, 30 — 90 m.; 
Gaukvraro II, 250 in.; Malangen, 380 m.; Lyngen III, 300 m. 

Cjjprina islandimy Lin. 

The Salten Fiord 1, 15—20 m.; Napstrommen, 40 m.; Stene 
(Vest Fiord), 120 —200 m.; The Ostnes Fiord, 40 m.; The Ogs 
Fiord I, 100 m.; The Kanstad Fiord, 30 — 90 m.; Troldfiordsund, 
40 m.; The Kiulle Fiord (1894). 

Astarte horealisy Chemn. 

Troldfiordsund, 40 m. 

Astarte bankfdy Leach. 

(A. compressUy Mont.). 

The Beier Fiord, 50—150 m.; The Salten Fiord I, 15 — 20 m.; 
The Skjerstad Fiord I, 30 —50 m.; The Ostnes Fiord, 30 m.; 
Stonnesbotn, 40—80 m.; Hammerfest. 

Adarte sulcata, da Costa. 

The Beier Fiord, 50—150 m.; The Salten Fiord II, 320—880 
m.; Rost II, 160 m.; Roine I, 150 m.; Balstad, 150 m,; Mortsund 
III, 100 m.; Ure I, 200 250 m.; Svolvmr, 160 m. ; Digermulen, 
160 m.; Malangen, 100—200 m.; The KioHe Fiord (1894). 
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Astarte compressaf Lin. 

(A, elleptica, Brown). 

The Beier Fiord, 50 m.; The 08tnes Fiord, 30 in, 

Astarte. crenata, Gray. 

(A, crehricosiata, Forbes). 

The 8kjerstad Fiord 11, 185 m.; The Skjerstad Fiord III, 
230 m.; The Skjerstad Fiord VI, 125 m.; Rost If, 150 m.; The 
Kirk Fiord, 70—100 m.; Mortsund I, 200 m.; Stone (Vest Fiord), 
120 — 200 m.; Risvaei'flaket, 180 m.; The 0g*s Fiord I, 100 m., 
Malaugen, 100 — 200 m.; Lyngen II, 250 m.; Kvsenangeu, BOO- 
STS m.; Kvsenangen, 90 ni.; The Jokel Fiord II, 60 m.; The Pors- 
anger Fiord, 200 in.; The Kjolle Fiord (1894). 

The specimens from The Kirk Fiord showed no signs of de- 
formity. The largest were 34 nun. in length and 80 mm. in height. 
This species has not been observed on our coast further south than 
The Skjerstad Fiord. 

Verms gallina^ Lin. 

The Salten Fiord T, 15—20 m.; The Salten Fiord II, 320 *- 
380 m. 

Several shells were found on the beach at Vscro on 1896. 

Venus oratay Pennant. 

Rest II, 150 m.; Mortsund Til, 100 m.; Svolvicr; Malaugen, 
100-200 m.; Svicrholt (1894). 

lAicina borealis, Lin. 

Napstrommen, 30—40 in. (s); Svolvier (1894). 

Shells belonging to this species were found on the beach at 
Vaero the 'Va 1806. 

Axhms flexHosusy Mont. 

The Skjerstad Fiord 11, 185 m.; I^andego, 200—450 m.; The 
Kirk Fiord, 40—100 m.; Risvser, 150 m.; Malaugen, 380 m. 

Axinns sarsi, Phil. 

RisVcTrflaket, I50 — 180 m. (s). 

Axinns crouUnensis, Jeff. 

The Skjerstad Fiord IV, 330 m. (s); 'J'he Sk,jcr.stad Fiord VII, 
490 m. 

KelUella mi Haris, Ph Hi. 

Mouth of Raftsund, 280 — 300 m. 

This form has not been caught alive on the Norwegian coast j 
north of Raftsund. According to SchneiderT) shells have been 
found at Tromso by Dr. Krause. 

Montacuta suhstriatay Mont. 

Grieo^) mentions that this species has been found on several 
specimens of Spatangus purpnreus, 

Mactra ellipticay Brown. 

Rost I, 120 ra.; Stene (Vest Fiord), 120—200 m.; Hennings- 
vaerstrommen, 20— 40 m. ; Troldfiordsund, 40 m. ; The North Cape 
(1894). 

Tromaesundets MoIIuskfauna. Troniso Mus. Aarsli. VIII, p. 85. 

*) Overaigi over det uordlig’e Norgea echinoderiner, p. 83. Berg. Mua. 
Aarb. 1902. No. 1. 
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Sf/ndosniga alba, Wood. 

The Salten Fiord I, 15—20 m. 

Hgndosmya longicallis, Scacchi. 

The Salten Fiord II, 320—380 m. (s); The Foldon Fioi-d, 
530 m.; Landogo, 200—450 m.; Mortsund 1, 200 in.; Skrovon, 
200—400 m. 

Sgndosmga nitida, Mi'MiEu. 

Mortsund I, 200 m.; Tranodybet, 640 rn. ; Gaukviero TI, 25o m. ; 
Malangen, 380 m. 

Tellina (Maroniu) calearia, Chemn. 

Kvauiangen II, 9o in. (s). 

Solen pclhicidus, Penn. 

The Salten Fiord 1, 15 — 20 m. 

The nortliorn limit for this species is Lofoten. 

Neaxa arctien, M. Saks. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord IX, 80 m 

FuiELiE and Ghie(j‘} inention that this s|)ecies was only known 
from one place on the Norwegian coast, viz. Vadso (Varanger Fiord). 

Near a obrsUy Lov. 

The Beier Fiord, 50 — 15o m.; The Salten Fiord 11, 320 -380 
m.; The Foldon Fioid, 53o in.; Oxsuiid, 600 m.; The Kirk Fiord 
IV, 30—50 111.; iMortsund 1, 2oo m.; Brettesnes — Skroven, 350— 
400 m.; Risvierflaket, 150— rso in.; The Kanstad Fiord, 30 - 90 in.; 
Ih’anodybet, 640 m.; (laukviero 11, 250 m.; Malangen, 380 m.; 

i Lyngen III, 300 m. 

! Newra ohesa var. (jla(‘ialis^ G. (j, Sars. 

The Beier Fiord, 50—150 m. 

In iny colleciioii there win*e most likely several forms of this 
variety which have been classilied under the chief form. (.V. obesa, 
Lov.). 

I yecpru sublorta, G. O. Saks. 

The Skjerstad Fioid VI, 125 m.; Tlie .lokel Fiord, 100 m. 

The Skjerstad Fiord is the southern limit for this species, as 
far as is now known. 

jVeivra rosfrafa, Spenoel. 

The Salten Fiord ll, 32i> — 38oin.; The Foldeii Fiord, 530 m.; 
Landego, 200—400 m.; Brettesnes— Skroven, 350--400 in. 

This is one of the southern forms, which (x. 0. Sars has found 
at llasvik on Sore. 

Nexra enspidatn, Oijvi. 

The Skjerstad Fiord VI, 125 m. 

Porvmya yrnnnhta, Nvst. 

Malangen, 100 — 200 m. 

Corbula (jibba, Om v i . 

The 0stnes Fiord, 20 m. 


0 MoUuacH hi, p. 89. 
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8a:ncara arcfmi, Lin. 

The Bcier Fiord, 50 — 160 m.; The Skjerstad Fiord III, 230 m,; 
The Skjerstad Fiord IV, 330 m.; The Sag Fiord, 200 m.; Balstad, 
150 in.; lire I, 200—250 m.; Svolvser (1804); Digormulen, 100 — 
150 111 .; The 0gs Fiord I, 100 m.; Malangen, 100—200 m.; The 
North Cape (1804); The Kjolle Fiord (1804). 

Zb'j)hmi critipaia^ Lin. 

On the farm Sund in The Heier Fiord, on the beach. 

This is one of the mussels which are used as bait. 

Seaphopoda. 

Herman Frirle ane I. Spaure Schneibeb detenu. 

Remarks by the autlior. 

Dmialium mtale^ Lin. 

The Hkjerstad Fiord IX, 80 m.; Rost II, 160 m.; Svolvser 
(1894); Digermulen, 100 — 160 m.; Sva^rholt (1894). 

Dmialium occidentalc, Stimpson. 

The Kirk Fiord 11, 70—80 m.; Rrettesnes — Skrovon, 350—400 
m.; Malangen, 100—200 m.; Lyngen HI, 300 m. 

Dentalium agile, M. Saks. 

Landego, 200—400 m.; The Folden Fiord, 530 in. 

Lofoten is the northern limit for this species. 

Siphorwdentalium mtreuni, M. Saks. 


Trachydermon ruber, Lowe. 

Troldflordsund, 40 m. 

Tonicella marmorea, Fabr. 

The Kirk Fiord IV, 30—50 m.; HenningsvaBrstremmen, 80— 
40 m.; The 0stnes Fiord 1, 30 m. 

Gastropoda. 

Herman Friele and I. Spabbe Schneider determ. 

Remarks by the author. 

Patella, mlgata, Lin. 

Several large shells belonging to this species were found on 
the beach at Vmro (/Vs 1896). 

This species is found as far north as Raftsund (Lofoten) on 
the inner coast, according to G. 0, Saks. Along the outer coast, 
Schneider V mentions that it is found up to the 70th degree of 
latitude (Vando, NW of Tromso). 

Patma pelhicidu, Lin. 

Svolvfer harbour; Svierholt (1894). 

Schneider mentions that the species may be found right up 
to Vardo. 

Aemmu testudinnlis, Mull. 

„Glea‘^ (Rost); The Kjolle Fiord (1894); Svserholt (1894). 

Tectura rubella, Fabr. 


The Skjerstad Fiord II, 185 m.; The Skjerstad Fiord IV, 330 

m. ; The Skjerstad Fiord VII, 490 m.; Malangen, 380 m.; Lyngen 

n, 250 m.; Lyngen 111, 300 m.; Kvamangen II, 90 m.; Kvsen- 
augen, 300—843 m.; The Jokel Fiord I, 100 m.; The Jokel Fiord 
II, 60 m.; The Porsanger Fiord, 200 m. 

This arctic form has not liilherto been noticed south of The 
Skjerstad Fiord. 

Siphonodentalium quinquangulare, Forbes. 

The Sag Fiord, 200 m.; 0xsund, 600 m.; Mortsund I, (Vest 
Fiord), 200 m.; Brettesnes — Skroven, 350—400 m. 

Placophora. 

Herman Friele and I. Sparre Schneider determ. 
Remarks by the author. 

Hanleyia hanleyi, Bean. 

The Kirk Fiord II, 50 m.; Malangen, 100 — 200 m. 

Leptochiton cancellatus, Sowerby. 

The Sag Fiord, 200 m.; Kvmnangcn II, 90 m. 

Leptochiton cinereus, Lin. 

Henniiigsvaerstrommen, 20 — 40 ra.; The 0stnes Fiord, 80 m., 
Digermulen, 100—160 ra. 

Trachydermon exaratiui, G. 0. Sars. 

The Salten Fiord II, 320—380 m. 

Trachydermon albus, Lin. 

„Glea^* (Rost); Digermulen, 100 — 150 m. 


In a bottom sample from Hammerfest (s). The southern limit 
for the species is Tromso. 

Tectura virginea^ Mull. 

Heiiningsva^rstroinmen, 20 — 40 m.; The Skjerstad Fiord H, 
30—50 m. 

Tectura fulva, 0. F. Mull. 

Skroven, 200—400 m. 

Lepeta emea, 0. F. Mull. 

The Skjerstad Fiord IX, 30—50 m. ; The 0gs Fiord I, lOO m.; 
The Jokel Fiord 1, 100 m.; The Porsanger Fiord. 

Pmictiirella noachina, Lin. 

The Skjerstad Fiord IX, 80 m.; The Folden Fiord, 530 m.; 
Rost II, 100 m.; Mortsund III, 100 m.; in a sample of bottom from 
Hammerfest (s). 

Emarg inula fissura, Lin. 

The 0stnes Fiord, 20 m. 

G. O. Sabs mentions Hammerfest as the northern limit for the 
species. 

Scissurella crispata, Flem. 

Mortsund I, 200 m. 

Margarita helicina, Fabr. 

„Glea" (Rost), 0xsund, 600 m.; Kvsenangen, 300—848 m.; 
Troldflordsund, 40 m.; Repvaag (Porsanger Fiord), 10 m. 

TromH«»undet« MoUaskfanna, p. 101. 
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Margarita gromJandim^ Chemn. 

The Beier Fiord, 50—150 in.; The Saltcn Fiord I, 15—20 m.; 
Balstad; Honningsvserstrommen, 20—40 m.; Svolvaer, Risvaerflaket, 
150— 180 m.; The 0stnes J'iord; Stonnesbotn, 40—80 m.; The 
J0kel Fiord, 100 m.; Hammerfest; Troldflordsund, 40 m.; TheK^jolle 
Fiord (1894). 

Margarita einerea, Couth. 

The Kirk Fiord IV, 30— BO m. (s); The Jokel Fiord III, 100 
m.; Hammerfest (1894) (s). 

Macharoplax ohsrura, Couth. 

The Beier Fiord, 5o — 150 m. (s); Stonnesbotn, 40—80 m. ; 
Kvsenangen II, 90 in. (s); Troldfiordsuiid, 40 m.; Hammerfest 
(1894) (s). 

Gibbulu cim^aria, ]jIn. 

The Saltcn Fiord 1, 15—20 in.; The Salten Fiord II, 820— 
380 m ; The Kirk Fiord HI, 70—80 m.;. Balstad, 10—85 m.; 
Svolvser (1894); Risvterflaket, 150—180 m.; The Kanstad Fiord, 
30 — 90 m.; Lyiigeii HI, 300 m. 

Gibb'ula tumidUf Mont. 

The Salten Fiord I, 15 — 20 m.; Honningsvaerstrommen, 20—40 
m.; The Kanstad Fiord, 30 - 90 m.; Kva>iiangen II, 90 m. 

Trochus occideiitalisf Mioh. 

The Beier Fiord, 50 — 150 m.; Heine, loom.; Balstad, 10—35 
m.; Malangen, 100- 200 m.; The Jokel Fiord I, 100 m.; Harniner- 
fest (1894) (s); Breivsund, 100 in.; Ingohavet, 300 m. 

Conuhis rnilkgranus, Phii^. 

Digermulen, 100—150 m. 

The northern limit for this species is Digermulen. 

Oqnilus hmigaricus, Lin. 

Rost II, 150 m. 

I collected two dwarLlike specimens at Rost, which is the moat 
noithernly place where the species has been observed alive. The 
Norw. North Atl. Exp. only found shells at stations 192 and 195. 

Vt^lutina Uevigata, Penn. 

SvolvBBr (1894); Breisund, 100 m. 

Velutim flexilis, Mont. 

Breisund, 100 m. 

Lamellaria latens, 0. F. Mull. 

Arno, 300—400 ra. 

A gigant specimen, about 50 mm. 

Marsenia prodUa^ 0. F. Mull. 

Mortsund HI, 100 m.; Svaerholt (1894). 

Onchidiopsis glaci-alis, M. Saks. 

Tys Fiord, 500 m. 

Amauropsis islandica, Gmelin. 

The Beier Fidrd, 60—150 m. (s); Malangen, 100—200 m. (s); 
Hammerfest (s); Troldflordsund; Breisund. 


Nafica (Liinatin) nwntagnl, Fauk. 

The Kirk Fiord 111, 70 -80 m.; Balstad, 10-35 m. ; Mort- 
sund I, 100 m.; The 0stnes Fiord; Digermulen, 100 — 150 in.; The 
Kanstad Fiord, 30—90 m.; Malangen, 100 — 200 in.; Stonnesfcotn, 
40—80 m.; Troldfiordsuiid, 40 m. 

Natiea (Ltniatht) Intermrdia^ Phil. 

The Salten Fiord I, 15 -20 m. 

Lofoten is the northern limit for this species. 

Naiica ( Lanatia) gromhmdica, Heck. 

The Salten Fiord 1, 15 -20 m. ; The Kirk Fiord 11, 50 m.; 
The Kirk Fiord III, 70—80 m.; The Kirk Fiord TV, 30—50 m. ; 
Mortsund 111, 100 m. ; Digermulen, 100 150 ni. (s); The 0gs 

Fiord 1, 100 m.; Stonnesbotn, 40—80 m.; Lyngen II, 250 in. (s); 
The Porsanger Fiord, 200 m. (si. 

Nrttica ( Luna da J a f finis, Gmkl. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord I, 30 — 50 
m.; The Salten Fiord, 320 — 380 m.; 0xsiind, Ooo in.; lire I, 200 
— 250 m. ; 0stnes F'iord (s); Gaukviuro, 250 m. ; Malangen, 100 — 
200 m. (s); Kvmnangen II, 90 in. (s); The Jokel Fiord I, 100 m.; 
Tlic Jokel Fiord 111, loo in.; Breisund, lOo m. ; The Poi’sanger 
Fiord, 200 m. 

Trichutropls bovi'tdis, Bkod. & Sow. 

Moskenstroiinneu 1, 200 m.; Balstad, 10—35 in.; Malangen, 
100- 200 m. ; The Jokel Fiord I, lOO m.; The Jokel Fiord II, 
80 m.; Hammerfest (s); Troldflordsund, 40 m.; Tlie Porsanger Fiord. 

: 200 m. 

I 

■ Trichofropis ronica, Moli*. 

! The Jokel Fiord. 

I Tromso is the southern limit for this species. 

! Litton na Uitorvtu Lin. 

.,Glea“ (Rost), several largo specimens. 

Jjittorina rndis, Meton. 

The Skjerstad F'iord IX, 80 m.; Risvierflaket, 150 — 180 m. (s), 

Var. grof'fdandicn. Molt.. coll(*cted at Vardo was given me by 
my friend Olae V vade. 

j Littorhvi paUiala, Say. 

From OiiAF Vaade, factory-manager, I got specimens of this 
species, which were collected at Vardo. 

Liitorina obtussata, Lin. 

„Glea“ (Host); llisvicrttaket, 15n — IBO m. (s). 

j Lacuna diraricata, Fatui. 

i The Salten Fiord X, 15 — 20 m.; Balstad, 10—35 m.; Honnings- 

i vaerstromiiieii, 20 — 40 m.; Svolviur (1894); Risvaerflaket, 150 — 180 

i m.; The Kanstad Xiord. 30-90 ra.; Kvamangeii II, 90 m.; Trold- 
fiordsimd, 40 ra.; The North Capo (1894); Svmrholt (1894). 

Rlssoa (Aivania) p'/f'rcgsi, Waller. 

The Skjerstad Fiord VI, 125 m.; Hammerfest (s). 

Missoa (Onoba) amlens^ Gould. 

Hammerfest (s). 



O. Nordgaard. 


180 


Lommlla metula, Lov. 

The Kirk Fiord II, 50 m.; Brettesnes— Skroven, 800—400 ra. 

Cerithiq)si8 costidata^ M0ll. 

Ilanmierfeyt (s). 

Lmcochiis granosa, Wood. 

Reiiie I, 150 m. 

Aporhms pes-pelimmy Lin. 

Tho 8alton Fiord I, 15—20 m. Several rather lar^e specimens. 

(r. O. Saks has occasionally cauj^iht this species in Lofoten, 
and M. Sars^) mentions that he found a specimens in the 0x Fiord. 
On the inner coast, from Lofoten to the Ox Fiord, the species has 
not been noticed; but on th(5 outer coast it is mentioned by Schnei-* 
DEH as beiiiK collected at l^yn^^^o and Vando. 

ScaUiria gromlanilimj Chkmn. 

The Skjerstad Fiord 111, 280 m. (s); Lyngen III, 800 in.; 
Hammerfest (s); Troldtiordsund, 40 m. ; The Poi'sangor Fiord, 200 m. 

At Hammerfest and at tho station Lyngen HI empty shells of 
var. loveni were found. 

Scalana ohtimcostatay Wood. 

Lyngen 111, 300 m. (s). 

JJemiaelis vmtrosa^ Jeffreys. 

The Sag Fiord, 200 m. 

Eullmella i^mllcdy Hcacchi. 

The Folden Fiord, 580 m. 

Eulima intermedia, Cantr. 

The mouth of Raftsund, 280—800 m. ; 0xsund, 600 m. 

Eulima f<te7iostmiay Jeffu. 

200—400 m.; Mortsund I (Vest Fiord), 200 m.; the 
mouth of Raftsund, 250—800 m.; The Sag Fiord, 200 m. 

According to Schneideii the former northern limit for this 
species was Tromso; but The Now. North Atl. Plxp. collected 
specimens not only in The 8kjerstad Fiord, but also in Tho Vest 
Fiord, The Alten Fiord, The Porsangcr P'iord and The Tana Fiord. 

, ' Admete viridula, Fabr. 

tiJhe Beier Fiord, 50 -160 rn.; Tho Sli,jerstad Fiord I, 80—60 
m.t>The 8k,jerstad Fiord IX is); Moskonstroinmoii, 200 m. ; Balsted, 
150 m.; Mortsund I I, 200 m. (s); Steno ( Vest Fiord), 100 — 200 m.; 
Gaukvaero II, 250 in.; Lyngen IT, 250 in.; The Jokol Fiord, 100 
m.; The Porsanger Fiord, 200 m. 

Mangllia (Eaphitoma) anctpify Eichw. 

Moskenstremmen 1, 200 ra. 

This is one of the southern forms which has been caught by 
G. 0. Saks at Hasvik on Soro. 

Taranis cirratay Bkuonone. 

I.yngen II, 250 m. 

Bela pyramulallsy Str0m. 

Kvmnangen 11, 90 m. 


Bela sarsiy Verrild, 

The Kirk B'iord IV, 80—60 m.; The Porsanger Fiord, 70 m. 
Bela declivib'y Lov. 

The Beier Fiord, 60—150 ra. (s); The Jekel Fiord, 100 m. (s). 

Bela nobiliSy Moller. 

The Jokei Fiord I, 100 m. 

Bela scalarisy M0ller. 

Gaukviero 11, 250 m. (s); Malangon, 100 — 200 m. (s); Lyngen 
HI, 300 m. (s). 

Bela rugulatu, Moller. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord II, 185 m.; 
Malangen, 100—200 m.; Kvaenangeii II, 90 m. 

Bela exarata, Moller. 

Lyngen II, 250 m.; Kvienangen, 300—843 m. (s). 

Bela harpulariay Couth. 

The Salteu P'iord 1, 15—20 in.; Stonnesbotn, 40 — 80 m. (var. 
rosea), 

Bela treyvelyanUy Turt. 

The Skjerstad Fiord VI, 125 m. 

Bela teymicostaidy M. Saks. 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord IX, 80 m.; 
Mortsund 1, 200 m.; (Taukvaero 11, 250 m. 

Typhlomanyilia nivalis, Lov. 

The Beier Fiord, 50— 150 m.; The Skjerstad Fiord IX, 80 m.; 
The Sag Fiord, 200 m.; Mortsund II, 200 m.; Uro I, 200 — 250 m.; 
Digormulcn, 100 — 150 m.; Gaukvmro II, 260 m. ; Malangen, 100 
—200 m.; Lyngen III, 300 m. 

Spirotropis carinatay Phil. 

Moskenstrommen, 2O0 m.; Balstad, 150 m.; Digermulen, 100— 
160 m. (s); The Sag Fiord, 200 m.; Gaukvaere II, 250 m.; Mal- 
angen, 880 ra. 

Meizgeria alba, Jeffreys. 

Moskeiistrommen, 200 m.; lire I, 200 — 250 m. (s); Malangen, 
100—200 m. 

Trophon truneatus, Str0m. 
Henningsvaerstrommen, 20—40 m.; Hammerfest (s). 

Trophon dathratus, Lin. 

The Beier Fiord, 50 — 150 m. (var. gunneri); Moskenstrommen, 
200 m.; The Kirk Fiord II, 70—80 m. (s); The Kirk P^iord IH; 
Svolvmr (1894) (var. gunneri); Breisund, 100 m. (the typical form 
and var. gunneri); The Porsanger Plord, 200 m. 

Trophon harvicensiSy Johnst. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord IX, 80 m.; 
Moskenstroramen, 200 m. (s); Malangen, 380 m. (s). 

Purpura lapilluSy Lin. 

Tho Salten Fiord I, 15— 20 m.; „GIea‘‘ (Rest), on tho beach; 
The North Cape (1894); Nordkyn (1894). 


b liereUiing on» «*u zoologisk Reisti Sommeren 1849. Sep. p, 64. 
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Astyris rosacmy Gouli). 

„Glea“ (R 0 st), on the beach ; Hammerfest (s) ; Breisund, 100 m. (s). 
Nassa imrassatay Str0m. 

Svolvser (1894). 


Buemnum umlahun, Lin. 

The Beier Fiord, 50^ — 150 m. ; The 8alten Fiord I, 15 — 20 m.; 
The Skjerstad Fiord I, 30—50 m.; The Skjerstad Fiord IX, 50 m. 
„Glea“ (Rost); The Ostnes Fiord, 40 m.; Malan^^^en, 100—200 m.; 
Stennesbotu, 40—80 m. 

Bucei num groonlmidwum^ Chemn . 

The Jokel Fiord 11, 60 m. 

Troms 0 is its southern limit. 

Bueciniwi finmarchianum, Vekkr. 

Kvmnangen II, 90 m. (s); Breisund, too m.; The Porsangor 
Fiord, 200 m.; 8vaprho]t (1894). 

There is no certain proof that this species has been seen alive 
south of the Bals Fiord, where, according to Schneiber, it has 
been caught on a fishing line. 

[JIdo tn riant y Bean. 

The’Porsanger Fiord, 200 m. 

Volutopsis norvegicUy Chemn. 

Reino (Vest Fiord), loo in.; Balstad II, 8o in.; The Gstaos 
Fiord; The Kanstad Fiord (s). 

The southern limit, as known at present, for this species is 
The Vest Fiord. 


Nepittfwa (Jasjwriay Lin. 

The Beier Fiord, 50- 150 ni.; The Skjerstad Fiord IX, 80 m.; 
The Kanstad Fiord, 30—90 m.; Malangen, 100 —200 m.; Kva^n- 
angen II, 90 m.; Breisund, 100 m. 

Sipho idiindicKSf Chemn. 

Rest I, 100 m. 

Stpho ijracUtSy var. ylahet\ A’krkruzen. 

Reine, 100 in.; Balstad; The Gstnes Fiord; Malangen, 100 — 
200 m.; Sva*rholt (1894); Mehavn (1894). 

8ipho furritusj M. Saks. 

Reine, 100 m.; Balstad, 150 m. (s); Mortsund, 200 m. (s); 
Svolvmr (1894). 

Sipho phur, M0KCH. 

The Skjerstad Fiord II, 185 ra. (s); The Folden Fiord, 530 m.; 
Arno, 300 — 400 m. (s); Malangen, 100—200 ui. 

Sipho lattripeuSy MonLEH. 

The J 0 kel Fiord III, 100 m. (s); Breisund, 100 in.; The Pors- 
anger Fiord, 200 ni. (s). 

The southern limit is Tromso. 

CyVwbm alha. Brown. 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m.; Mortsund I, 200 m.; The 0stnes Fiord; The Porsanger 
Fiord, 200 m. 
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Amph\f<phyra pxpamiaj .Ikefr. 

The Folden Fiord, 530 m. 

Amphltiphyra hieniaiis. Couth. 

The Beier Fiord, 50—150 ni.; Risvaer, 150—180 ra. 

Scaphander' ptmeio-sfriafusy Mioh. 

The Salten Fiord Tl, 320--880 m. ; The Folden Fiord, 530 m.; 
The Sag Fiord, 200 m. ; The Kirk Fiord 111, 70—80 m.; Svolvser 
(1894); The Kanstad Fiord, 30—90 m. ; Malangen, 380 m.; The 
J0kol Fiord III, 100 m. 

Scaphander lignarim, Lin. 

Balstad, 150 m.; Mortsund 111, 100 in. 

The northern limit is Lofoten. In the neighbourhood of 
Bergen (Herl 0 Fiord) tile species reaches a length of 40 mm., the 
largest specimen from Mortsund measured 19 mm. 

Phiime fjitadratay Wood. 

The Skjerstad Fiord Vii, 490 in.; Reine I, 150 ni. 

Philiiw fitunarchica, M. Sarb. 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VIT, 
490 m. 

The Skjerstad Mord is the southern liuiit for this species, as 
far as is now known. 

Pleurohrattphtts pluttmla, Mi^nt. 

The Tys Fiord, 500 m.; Breisund, 100 m. 

Ghje(C) mentions it from the Vaags Fiord (Mord Fiord) and 
Storm-) from Rodberg in the Troiidlijcm Fiord. 

The northern limit must now be changed to the Breisund. 

Nxidi bran chin ia, ) 

Remarks by IIehman Fiukle, who has also doterm. 

(Uilidna o/rrelata^ O. (L M filler. 

C. repanda, A. & II. (?). 

Kvamaiigen, 90 in. 

A small specimen. 41io teeth correspond to C, ohvdatay but 
in external appearance, there seems to be some difterence; I do not, 
however, venture to name a new species after my examination of 
a specimen which was possibly only imperfectly developed, and was 
also greatly contracte<l 

Dendnynotus arhorpsrens, Mu lii jER. 

Rost II, 150 m.; The Porsanger Fioid, 200 m. 

Dendronotus rohnstusy VERUiuii. 

The Skjerstad Fiord II, 100 — 185 m.; The Skjerstad Fiord IV, 
330 m.; Stonesbotn, 40 — 80 in.; The .Jokel Fiord, 80 m. 

Camppspe major, Bkroji. 

The Skjerstad Fiord UI, 230 m. 

Skrabningfti* L O)^ U1 v<»muiu 1, Ytr« Nordfjortl. Mu.<, 

Aarb. 1897. no. XVI, pag. 23. 

Ovoriiigt over TroinlhjtmisfjordenH fauna, p. 13. Mt?ddelelMer fra atations- 
anleeggf^tH arbeidukoniite fur Trondlij^ms bioluj^iske station. Trondhjem 1901. 

®) BGMcriptions by Mr. FrIki.k of tlie new Mpocies lujr« mentionod will 
soon be published. 
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Only one specimen of this species, which is described by Rud. 
Bkrgh in ^Nudibranchien^ from the Wilhelm Barents Expedition, 
has previously been found, and that was at Varde. 

Conjphdla rtifibr(.mchialis\ Johnst, 

The Skjerstad Fiord, 130 m.; Grete, 6*— 24 m.; Repvaag, 10 m. 

CorypJiella rohusta^ n. sp., M. S. 

^'’/4 1899, Breisund, 100 m. Two specimens. 

CoryphMa nordgaardi, n. sp,, M. S. 

The Skjerstad Fiord II, 100—185 in. Four specimens. 

Coryphella sp. ? 

The Skjerstad Fiord IV, 3.30 m. One specimen. 

Judging from the structure of the teeth and the edges of the 
jaws, it would seen that this specimen belongs to an unknown species ;( 
but it was in such a mutilated condition that its external appearance 
cannot be described. 

Aeolida pmiUa, n. sp. M. S. 

Kvmnangen, 90 m. 

Cephalopoda. 

Ommatostrephes todarus^ Raf. 

Jaws of this species were found in the stomach^s of cods and 
coal lish (Gadus virens) at Sundere (in Vesteraalen) in February;} 
1897. 


‘t 


Roma gkwoojns, Lov. 

Mortsund I, 200 m.; Malangen, 100 —200 m.; Kvaenangon 11, 
90 m.; SvaRrholt (1894). 

Crustacea, 

Copepoda. 

The author deterra. 

Eiiryte lonyicatida, Philippi. 

(Thorellia hritnnm, BoeckIJ) 

Repvaag (Porsanger Fiord), 10 m. 

The species was very common at this place, the females gener- 
ally had ovisacks. 

Dactylopus strdmiy Baird. 

Repvaag (Porsanger Fiord), 10 m. 

Thalestris {Daetyhpiis) gihhaf Kr0yek. ((t. O. Saks determ.). 
Repvaag (Porsanger Fiord), 10 m. 


) 


Harpacticm cheliferf Muller. 
Repvaag (The Porsanger Fiord), 10 m. 

Idya furcahXf Baird. 
Repvaag (The Porsanger Fiord), 10 m. 




Of. (iiESBRiGHT, Mittheilungen Uber Oopepoden. Mittheilungen auB der 
zool. Station zu Neapel. 14 Vol. Kr. 1, 1900, p. 67. 


Important constributions to the knowledge of the Copepoda 
of northern Norway have recently been made by Prof. G. 0. Sabs,') 
Dr. Thomas Scott^) and the Rev. Canon A. M. Norman, Dr. 
SooTT has described several new species from Finmark. 

Branchiopoda. 

Nehalia bipes, Fabr. 

Repvaag (Porsanger Fiord), 10 m. 

A detailed description of Nehalia is given by G. 0. Sab^ in 
fauna Norvegim, Vol. 1. (Phyllocanda and Phyllqyoda), 


Ostracoda. 

G. 0. Saks determ. 

Paradoxostoma variabile, Baird. 

Repvaag (Porsanger Fiord), 10 m. 

Cypridina normgica, Baird. 

0xsund, 600 m.; The Sag Fiord, 200 m.; Moskenstremmen, 
180 m.; Reine (Vest Fiord), from the stomach of cod; Hola (Vest 
Fiord) 250 m. ; Gaukviero II, 250 ra. 

I also found this species in the stomach of cod (Cfadua cal- 
larias) caught at Christiansund 189b and at Sartore 1898. 

Contributions to a knowledge of the Ostracoda of Northern 
Norway have especially been made by A. M. Norman’) and G. 0. 
‘Sabs.**) 


Cirripedia. 

The author determ. 

Lepas anatiferay Lin. 

Moskenese (Lofoten), on a glass ball. 

Conchoderma auriium, L^n. 

Mehavn (Finmark) on Ahgaptera boops fastened to Coronula 
diadema, * 

Scalpellum stroemi, M. Sars,'^) 

Tranodybet, 607—640 m.; The Porsanger Fiord, 200 m. 

Balaniis balanoides, Lin. 

Common on the rocks along the beach. 

Balanm erenatuSy Brug. 

The North Cape (1894). Is found in tolerably deep water. 

Balanus poreatm, da Costa. 

Kvsenangen 11, 90 m.; The North Cape (1894). 


Crustacea of Norway, Vol. IV. 

^ Notes on some Copepoda from Arctic Seas collected in 1890 by the 
Rev. Canon A. M. NoBMan, F. R. B. By Thomas Soott, F. L. 8. Ann. Mag. 
Nat. Hist. Ser. 7. Vol. XI. 

*) Notes on the Marine OtMstracea Oairacoda of Norway. Ann. Mag. Nat. 
Hiit. Ber. 6, Vol. VH, 1891, p. 108. 

*) Oversigt af Norges marine Oetracoder. KrisUania. Vid. Selsk. Porh. 1866. 
*) O. O. Sabs determ. 
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Balanus kamerit Abcanius. 

R0st I, 120 m. 

The specimeiv was about 50 mm, in length. G. 0. Saks has 
collected some specimens, in the Soresund near Hammerfest, which 
were 90 mm. in length and 50 mm. in height. 

Several (possibly all) of the specimens collected at Rest con- 
tained a very large number of nauplius larvie (*V* 1899). 

Ve)riica stroemia, Mull. . f ^ 

Common in all hords. 

Coronula dlculeniaf Lin. 

Mehavn (Finmark) on the skin of Megaptm'a boops^Aocording 
to Weltenee,^) this species is a thorough cosmopolitan. 

Amphipoda. * 

J. Spakke-Schneider determ. 

Remarks by the author. 

Socames vahli, KR0yER. 

Troldflordsund, 40 m.; Hreisund, 100 m. 

Amhmia danielsseni, Boeck. 

The Sk,jerstad Fiord III, 230 m.; Uro I (Vest Fiord), 200— 
250 m. 

Aristim tuwidns, Kroyeb. 

Reine (Vest Fiord), 150 m., juniores, 

Caltsorm hopely A. Costa.^) 

Calisoma crenatUy G. O. Saks, Aniphipoday p. 53, PI. XIX. 
Fig. 1. 

The Skjerstad Fiord IX, 80 m. 



^•iWHNEinER nas used the names of Sars ,Ani 2 )itipo(ta'\ I 
have^mde some alterations in this respect, as I have acted upon 
Normas remarks in his revision of British Amphipoda. 


) 


Urlstea iimhonattis^ G. 0. Sauk. 
PsQudotrypIma umbonafa^ G. O. Saks. 
Reine (Vest Fiord) from the stomach of cod. 


Anonyx nuyax , Phipps. 

The Salten Fiord I, 15 20 m.; The Kirk Fiord 11; The 
Kanstad Fiord, 30—90 m.; The .Jokel Fiord, from the stomach of 
cod; Repvaag (Porsanger Fiord), 10 in. 

Haplonyx cimdiiy Farr. 

Reine (Vest Fiord), from the stomach of cod; Svolvier (Vest 
jl^Jlord), from the stomach of cod; The .Tokel Fiord 11. 

) 

Chironesinius dehruyni ^ Hoek. 

Kvsenangen II, 90 m. 

This species is previously known from The Barents Sea (Hokk); 
Lofoten, The Trondhjem Fiord, Christiansund (G. 0. 8ars). 

Lfpidtpetreum vmhoy Goes. 

The Beier Fiord, 50 -150 m.; Hola (Vest Fiord), 150 m.; 
Stonnesbotn, 40—80 m.; The Jokel Fiord 11, 80 in. 

L(if)tophoxus fulcafihSy (i. 0. 8 ars. 

Malangen, 380 m. 

This species was previously known from Bohusleu and up to 
the coast of Nordland. Tlie northern limit must now be taken to 
be Malangen. 


Hippornedm dmtlmlatusy Bate. 

The Salten Fiord I, 15 — 20 m.; Napstremmen (Lofoten) 30 — 

40 m. 

Hipponiedon inopmqtivtSy G. O. 8ars. 

Kvaenangen IT, 90 m. 

Orchornene serratus, Boeck. 

Henningsvser I (Vest Fiord), 160 m.; The Tys Fiord I, 600 m. 

Orckoynme amblyops, G. 0. Saks, 

Mortsund I (Vest Fiord), 200 m. 

Orchomenella mmuta, Kroyer. 

Troldflordsund, 40 m.; Repvaag (Porsanger Fiord), 10 m. 


ParaphoxuH omlafusy G. 0. 8a as. 

The Skjerstad Fiord VII, 490 m. 

Ampelisca viacror^phala, IjILLjebobh. 

Kvmnangen II, 90 in. 

Am])elisca cschrichti, Kroyeh. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord IX, 80 
m.; The Kirk P'iord, 50 m.; The 0gs Fiord, 100 m.; The Kanstad 
Fiord, 30—90 m. 

Ampelisca aujuicorimy Bruzelius. 

Malangen, 100 — 200 ra.; Kvaniangen II, 90 m. The previ- 
ously known northern limit was Lofoten ; this must now be changed 
to Kvmnangen. 


Orchonienella pmguisy Boeck. 

Repvaag (Porsanger Fiord), 10 m. 

Tryphosclla^) hbringi, Boeck. 

The Skjerstad Fiord II, 100—185 m.; The Folden Fiord, 530 
m.; The Sag Fiord, 200 m.; Mortsund (Vest Fiord), 200 m.; lire 
I (Vest Fiord), 200—250 m.; Malangen, 380 m. 

Die Cirripedien der Arktin. Fauna arctioa von RdifBB und Bcha.udihii. 
Yol. I, p. 302. 

^ Cf. Normar, British Amphipoda. Ann. Mag. Nat. Hist. Set. 7, Vol. V, 

p. 200. 

®) Cf. Nobkak. On British Amphipoda, p. 205. 


Ami^eVisca amhlyopsy G. 0. Saks. 

Malangen, 380 m. 

This species was previously known from Bohuslen, and Saks 
has collected it in the Kristiania Fiord and the Trondhjem Fiord. 
Its northern limit must now be taken to be Malangen. 

UaplopS tuhicolay LlIiLJKBORG. 

The Kirk Fiord II, 50 m.; Malangen, 380 m. 

Stegocephalas inflatusy Kr^yeh, 

Rest, from the stomach of cod; Malangen, 380 m.; Tngohavet, 
300 m.; The Porsanger Fiord, 200 ra. 
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Slegoceph-ilns similiM, G. 0 . 8ar8. 

The Skjerstad Fiord VII, 490 in.; Henningsvaer (Vest Fiord), 
from the stomach of cod; Malangen, 880 m. 

The most northerly place at which Sabs has collected this 
species is Tjoto. Its northern limit must now be changed to Mai- 
angeu. 

Andania ahyssi, Bokck. 

Malangen, 380 m. 

The northern limit must now bo moved from Lofoten to Mal- 
angen. 

Amphilochus tenunnanus, Boeck. 

Malangen, 380 m. 

Saks has caught this species at different places on the west 
coast right up to Selsovik, which is a little north of the arctic 
circle. Its northern limit will now be Malangen. 

Metopa akkriy Bate. 

The Sk.jerstad Fiord XVI; The Tys Fiord, 500 m. 

Leueotlwfi spinicarpa, Abildgaakd. 

Henningsvaer I, 150 m.; Tranodybet, 530 m.; Malangen, 380 m. 

Sabs has found this form at different places on the south and 
west coasts of Noi-way as far up as the Trondhjem Fiord. Its 
northern limit will now be Malangen. 

Oodicpros saghiatu.^, Kboykr. 

Troldflordsund, 40 m. Occurred in very large numbers and 
with young. 

Paroediceroii h/neeus, M. Saks. 

The Kanstad Fiord, 30 -90 m.; Stonnesbotn, 40 — 80 m. The 
southern limit for the species on our coast is, according to Saks, 
Appelvmr. 

Puroediceros propinqum. Goes. 

The Beier Fiord, 50—150 in.; Lyngen II, 250 m. 

Monoculodes subnudusy Nokman. 

(Monoctdodes fidcatuH, (>. O. Satis). 

The Klirk Fiord ill, 70—80 m.; Ure 1 (Vest Fiord). 

Halimedon mullmy Boeck. 

Mortsnnd 1 (Vest Fiord), 200 m.; Gaukvmro 11, 250 ra. 

Halimedon amiifrons, G. 0 . Saks. 

Mortsund I, (Vest Fiord), 200 m.; Gaukvsere II, 250 m. 

Halimedon megalops, G. O. Sabs. 

Repvaag (Porsanger Fiord), 10 m. 

Halimedon brevicatear, Goes. 

Malangen, 380 m. 

Bathymedon longimanas^ Boeck. 

(Vest Fiord), 150—180 m. 

Aceros phijllonyx, M. Sabs. 

The Beier Fiord, 50—150 m.; The Sk^jcrstad Fiord I, 30 — 50 
m.; The vSalten Fiord, 200 m.; The Folden Fiord, 530 m.; Laudego, 


200—450 m.; The Kirk Fiord IV, 50 m. ; Mortsund I, 200 tn.; 
The 0gs Fiord I, 100 m.; The Kanstad Fiord, 30—90 m.; Gauk- 
vsere II, 250 m.; Stonnesbotn, 40—80 m.; The Jokel Fiord I, 100 m. 

Pleustes panophiSy Kkoyeb. 

Resthavet, 700 m.; Repvaag (Porsanger Fiord), 10 m. 

Paramphitoe pulchelUiy Kb0yeb. 

The Skjerstad Fiord XVI, on Hydroida. 

Paramphitoe hicuspis, Kboyer. 

Troldflordsund, 40 in. 

Paramphitoe G. O. Sabs. 

Malangen, 380 m. 

Parapleuste^ latlpes, M. Sabs. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord UI, 230 
m.; The Kanstad Fiord, 30—90 m. 

Epinmia eornigera, Fabr. 

The Sag Fiord, 200 ra. 

The northern limit is thus changed from the Trondh,jem Fiord 
to the Sag Fiord. 

Epmeria parasitica, M. Saks. 

Balstad (Vest Fiord), 150 m. 

As far as 1 know, this form has not previously been observed 
so far north as in Lofoten. 

Epmeria faberculatay G. 0. Sabs. 

Malangen, 380 m. 

This species was not previously found north of the Trondhjem 
Fiord. 

Epimeria lorieaiay G. 0. Sabs. 

Malangen, 100- 200 in.; Lyngen II, 250 m.; Sabs has collected 
this form at llasvig, West Finmark. Malangen is the southern 
limit for the species. 

Acantho^one eus'pidafuy Lepechtn. 

The Ogs Fiord, 100 m. 

The southei*n limit for this arctic form is the Trondhjem Fiord. 

Acanthonotosoma serratumy Fa hr . 

The Beier Fiord, 50 — 150 m.; Groto, 0- 24 m. ; The Kanstad 
Fiord, 30—90 in.; Stonnesbotn, 40—80 m.; Kvmnangen, 340 m. ; 
Troldflordsund, 40 m. 

Jphimedia obesUy Ratiike. 

Balstad (Vest Fiord). 

Syrhoe cremilatay Goes. 

The Beier Fiord, 50 — 150 m.; The Skjerstad Fiord IT, 100 — 
185 m.. The Skjerstad Fiord III, 330 m 

Pardalisca cuspidatnf KB0yEB. 

The Jekel Fiord, in the stomach of cod. 
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Pardalutca ahynsi, Boeck. 

Ingohavet, 300 m, 

Euairm minuius, G. O. Saks. 

Malangen, 380 m. 

This species had previously only been found by Saks at Ilod- 
borg in the Trondhjom Fiord. 

jRhacotropw acuhata^ Lkpechin. 

Ingohavct, 300 m.; The Porsanger Fiord, 70 m. 

Ritacotropis Mkri, Boeck. 

The Skjerstad Fiord II, 100—185 m.; The 8k,jcrstad Fiord 
IV, 330 m.; The Skjerstad Fiord VII, 490 m.; The Polden Fiord, 
530 m.; Malaugeii, 380 in.; Lyngeii II, 250 in.; Kvienangen, 
300—343 in. 

Rhacofropis man'opus, G. O. Saks. 

The Salten Fiord TI, about 200 m. ; The Skjerstad Fiord IV, 
830 m.; 0xsuud, 600 m.; Mortsund (Vest Fiord), 200 in.; Trano- 
dybet, 607 — 640 m. 

Haliragoidas inemiw, G. O. Saks. 

Mortsund 1 (Vest Fiord), 200 in.; njo Sag Fiord, 200 in. 

JiaUrntjet} fuJvocinctHs^ M. Saks. 

The Skjerstad Fiord IV, 330 m.; Brettesnes - Skrovon, 350 — 
400 m.; Risvaerflaket, 150 -180 mi; The Sag Fiord, 200 m.; Kvien- 
angen, 300 — 343 m. 

Aphmisa tridentatcu BituzEmcH, 

Troldfiordsund, 40 m, 

CalUop'm^ iawiusculusj Kh0VEk. 

Ropvaag (Porsanger Fiord), 10 m. 

Paraiylus swammerdamij H. MiiiNK-b^DWAuns. 

Troldiiordsund, 40 in. 

Mclphidipjia bormlis, Boeck. 

Malangen, 380 m. 

Amathilla homari^ Fabk. 

Balstad (1897); The North Cape (1894); Svaerholt (1894). 

Oanunanis Ivcusta, Lin. 

Rest II, 150 m.; Balstad, 30-~ 40 m.; Reinc, from the stomach 
of cod. 

Melita dmtata, Kii0yei{. 

The Skjerstad Fiord IV, 330 ro.; Troldfiordsund, 40 m.; The 
Jo^^el Fiord II, 80 m. 

LiUjeborgia pallida., Bate. 

Ure I (Vest Fiord); Malangen, 380 m. 

LiUjeborgia fissicorninf M. Saks 

The Sag Fiord, 200 m.; Malangen, 380 m.; Lyngon III, 300 m. 


Idunella cvqmcornk, G. O. Saks. 

Kvmnangen, 300—343 in. 

This species has on the coast of Norway previously only been 
collected in the Varanger Fiord (Nouaian, (i. O. Saks). The occur- 
rence in Kvicnangen is thus very interesting. 

Gammnropm pjijthrophthalma, Linn.! euoiui . 

Rosthavet, 700 m. 

Iliis form had not previously l)een collected so far north as 
the Trondhjein Fiord. It was therefore remarkable to find it on 
the 68th degree of latitude. 

Awpliitiwp Vidniraia, Mont. 

Balstad (1897); llenningsvjnrstromnion (VT‘st Fiord), 20 -40 in.; 
Gr 0 t 0 , 0 ~24 in. 

Jscht/rocunis angriprs, K uoyku. 

Ro.sthavet, 700 m.; Ingohavot. 3O0 m.; Ilopvaag (Porsanger 
Fiord), 10 m. 

hrhifroenns mmutns, 1 n ll.i E noiuj . 

The Skjerstatl Fionl XVT. ^ 

Ericlitoni us ahdifus, I'EMpnETox. 

Ingohavet, 300 m. 

This species is, according to 8 aios ,,not unfreipuiitly olf the 
south and west coast of Xorway“. Its northern limit will now be 
the sea off Ingo. 

( > nciola huenp is, K n o e u. 

Rosthavet, 700 m. 

On the coast of Norway, tliis form had, hitherto, only been 
observed in the Varanger Fiord. 

^lAjiudla spinosu, Boeck. 

The Bkjerstad Fiord XVI; Malangen, ;18() m.; Ingohavet, 300 
m.; Broisund, 100 m.; The Porsanger Fiord, 70 m. 

Cajirrlln sipfeuirionnlis, Kkoy ek. 

Breisund, too m.; The North Cape (1891). 

Capretln iuonom’u, G. O. 8a us. 

The North Cajie (1894). 

Puracfjmnus hoopis, Li’Tkex. 

On Megaptera hoops at Mehavn. 


Literature conc/orning the Amphipoda of Northern Norway: 

A. M. Nouman, Notes on the Natural History of East Fin- 
mark. Ann. Mag. Nat. Hist., ser. 7, Vol. X, p. 479—483. 

J, SrAiiRE-SciiNEiDKK, Uiidersogelser af dyrlivet i do arktlske 
fjorde, Troms 0 inus. aarsh. 14. 

G, O. 8ab8, Crustacea of Norway, Vol. 1. 


It is worth noticing that the niaiority of the Amphipoda men- 
tioned in the foregoing list were caught in the winter. In the list 
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oiiiy tli (3 localities and depths are ^dven, but the dates of catch 
inay be found in the list of dredging stations. 

Isopoda. 

d. Spahuk HcuNEruKK detenu. 

Ajfsmfics sphiosiis, M. 8ahs. 

(raukviero; IJre 1 (Vest Fiord), 200—250 m. 

/mrdy Lin. 

Jlalstad, 150 m.; Mortsnnd (Vest Fiord); 8kroven (Vest Fiord), 
200—400 m. 

^'Fdjn veiifrom^ M. Saks. 

Ingohavet, noo in.; two spceiineus, one of them with ova. 

Idotlua hnlfira, PAtUiAS. 

Hoia (\’est Fiord), from the stomach of cod; vStonnesbotn, 40— 
80 m.; Kvacnangen, 300— 34d m. 

lilothm rmnrfiinata. Fadu. 

Stone ill Bo, several spocimeus from the .stomachs of cods; 
Troldfiordsund, 40 m. 

Asfacilla lanijiconiis. Sown. 

Rostliavet, 700 m. 

Janint maculosa, Leach. 

The Tys Fiord 1, 500 in.; Malangen, 380 m. 

Munna fahricii, Kr 0 yek.^) 

Repvaag (l^orsanger Fiord), 10 m. 

Munnojisls tf/pica, M. Saks, 

Several places in the Skjerstad Fiord; The Folden Fiord, 580 
m. ; Landogo, 200 — 450 m.; Malangeu, 380 in. ; Lyugen II, 250 m.; 
Lyngen III, 300 m.; Kvaenangen, 300—343 m. 

Eurycope cormitay G. O. Saks. 

The Skjcr.stad Fiord IV, 830 ni.; The Skjerstad Fiord VII, 
490 m.; The Folden Fiord, 530 m.; The Sag Fiord, 200 m.; Trano- 
dybet, 007 — 040 m.; Malaiigen, 380 in,; Lyngon II, 250 m.; Kveen- 
angen,‘300— 343 m. 


Concerning the Isopoda of northern Norway, reference should 
be made to Norm an-) and G. O. Saks,'*) 

Cumacca. 

G. O. Sabs determ. 

Lamprops fasviata, G, 0. Sabs. 

Repvaag (Porsanger Fiord), 10 m. 

Lexicon nasicus^ Kkoyer. 

Malangen, 380 m. 

O. O. Saks iletevm. 

Notes ot\ the Natural History of East Pinmark. Ann. Mag. Nat, Hist, 
wer. 7, vol. X, p. 478. 

(v ff NotM’ity, vol. II. 


Eudorella emarginatUf Kb0yeb. 

The Jokel Fiord, 80 m. 

DiastyUs rathkei, Kb0Yeb. 

Several places in the Skjerstad Fioi*d; Moskenstrommon, 200 m.; 
The Kirk Fiord (several places); Urol, 200— 250 m.; Mortsund I, 
200 in.; Malangen, 100—200 m.; The Porsanger Fiord, 200 m. 

Diastylis gooclsiri^ Bell. 

Malangen, 100 — 200 m.; Lyngen II, 250 m.; The Jokol Fiord 
I, 100 m. 

It has never previously been noticed so far south as Malangen. 
It was, however, known from Kvumangen (AurmlliuSf Schneider), 
the Porsanger Fiord (G. O. Saks) and from the Yaranger Fiord 
(M. Sabs). 

Caynpylaspis ruhimnda, Lilljebokg. 

Mortsund 1 (Vest Fiord), 200 m. 

Literature:— G. 0. Sabs, Crustacea of Norway, Vol. III. 

A. M. Nobman, Notes on the Nat. Hist, of East Pinmark. 
Ann. Mag. Nat. Hist. Ser. 7, Vol. X, p. 478. 

Caul Zimmkh, Die arktischen Curaaceen. Fauna arctica, Bd. 1. 

Schizopoda* 

The author detenu. 

Borcomym tridms, G. (.). Sabs.‘) 

The Skjerstad Fiord Vll, 490 m.; The Folden Fiord, 530 m.; 
Oxsund, 000 ra.; Tranodybet, 040 in.; Malangen, 380 in. 

Norman'*) has caught this form in the Trondhjom Fiord, and 
G. 0. Sabs^) in the Vest Fiord. 

Malangen is thus the mo.st northerly place at which this species 
is found. 

Ecythriyjs gocsi^ G. O. 8abs. 

The 8kjerstad Fiord IV, 330 m.; The Jekel Fiord I, 100 m. 

Erythrops serrata^ G, 0. Sabs. 

Mortsund I (Vest Fiord), 200 m.; Ure I (Vest Fiord), 200 — 
250 m. 

Erythrops abyssorum, G. 0. Sabs. 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m.; Mortsund I, 200 m. 

Fseudomma roseunif G. 0. Sabs. 

Malangen, 380 m. 

Fseudomma truneatum, E. J. Smith. 

Lyngen II, 250 m, 

G. 0. Saks has caught it in the Bugo Fiord, a branch of the 
Varanger Fiord. 

The southern limit for the species will now be the Lyngen 
Fiord. 

9 Poreoniyais arctica and Hemimysis abyssicola are included among the 
plankton fonna. 

A Month on the Ti’ondhjem Fiord. Ann. Mag. Nat. Hiat. Ser. 6, VoL 
XlII, p. 274. 

*) Monographie over Norgei Myijlder, h. Ill, p. 17. 
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Parerytkrops dbesa^ G. O. Sabs. 

The Sag Fiord, 200 m.; Mortsund I, 200 m. 

Ambhjopn abbreviata, G. O. Sabs. 

The Sk.jerstad Fiord VII, 490 id. 

Mysidojms dideljihys, Norman. 

Reino I (Vest Fiord), 150 m. 

Mysideis insignis, G. 0. Sars. 

The Skjorstad Fiord, 330 m.; lire I, 200 — 250 m.; the moutli 
of Raftsund, 250---30() ni.; Malan^^cn, 380 in. 

Mysh mixtUy IjILljedouc}. 

The Beier Fiord, 50 — 150 m.; The Jokel Fiord 11, 80 m. ; 
Stounesbotn, 40—80 m. 

Macromysis inermw, Rathkk. 

Balstad (Vest Fiord). 

Decapoda. 

The author determ. 0 

Pcmphmi tarda, Kroyeii.^) 

Landego, 200—450 m.; 0xsuiid, COO in.; Malangen, 3 ho m. 

A female from Malangen ('V4 1899) was canying eggs without 
ocular spots. 

Pandalus annuUeornis, liKAOn. 

The Beier Fiord, 50 — 150 m.; The Salten Fiord 1, 15—20 in.; 
The SKjerstad Fiord I, 30—50 m.; Rost IT, 150 in.; Moskenstrom- 
men, 200 m. ; Balstad, 30 m.; Heiiningsvan’strommen, 20 -40 m.; | 
the mouth of the Raftsund, 250—300 in.; The Kanstad Fiord, | 
30—90 m.; Malangen, lOO — 200 m.; Stonneshotn, 40—80 m.; j 
Kvmnangen, 300—343 m.; Brelsund, lOO ra.; Mehavn (1894). I 

Females bearing eggs with ocular spots wore observed on 
^V4 1899, Malangcn, 

— , Stonnesbotn, 

1900, the Beier Fiord. 

Pandalus borealis, Kroykk. 

The Beier Fiord, 50—150 m.; Landego, 200—450 in.; The 
Salten Fiord II, 200 m.; The Sk^jerstad Fiord 11, 100 — 185 in.; 
Balstad, 150 m.; The 0stnes Fiord, lOO in.; the mouth of the Raft- 
sund, 250—300 m.; The Kanstad Fiord, 30—90 m.; Lyugen HI, 
300 in.; The Porsanger Fiord, 200 m. 

Females bearing eggs with ocular spots wore observed on 
V4 1900, Salten Fiord II, 200 m. 

Pandalus yropinqvus, G. 0. Saks. 

Balstad, 160 m.; Arno, 300—400 ra.; The Salten Fiord Tl, 
320—380 m.; The Tys Fiord I, 500 in.; Malangen, 100—200 in. 

Females bearing eggs with ocular spots occurred on 
^V4 1899, Malangen, 100—200 m. 

This species hat not previously been noticed north of Lofoten. 
Malangen must now be looked upon as its northern limit. 

Pandalus platyceros, Brandt. 

(= jp. leptot-rhf/ncuSf Kinahan). 

The Salteu Fiord II, 320—380 m. 

In doubtful cases Prof. G. O. Sar 8 has identidocl. 

^ This species is also included in the plankton forms, vide present work, 
p. 87. 
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Pandalus brevirostris, Rathkk. 

The Beier Fiord, 50 — 150 in.; The JSalten Fiord II, 320 -380 
m.; Tho Folden Fionl, 530 in.; The Sag Fiord, 200 in.; Trano- 
dybet, 607 — 640 m.; Balstad, 150 in.; Mortsund I, loo in.; Uro 1, 
200 — 250 m.; Ilenningsvu'r 1, 150 in.; Skrovim, 200—400 m.; 
Tlie 0stnes Fiord, 100 in.; tho mouth of th(> Raftsund, 250—300 
in.; Gaukvaero 11, 25o m. ; Malangon, 380 in. 

Fcmale.s bearing eggs, without ocular spots, occurred on 
1900, The Ostnes P'iord, 100 m.; 

1900, Balstad, 150 in.; 

•“/:» 1900, The Beier Fiord, 50 — 100 in.; 

V4 1900, The Halten Fiord II, 320- 380 iii. 

The species is new in Malangen, whioli must now be considered 
as its northei*n limit on our coast. 

Caridion yordonl, Batk, 

Stone (Vest Fiord), 120—200 ni.; llenningsva?r, l5o m. 

G. (.). Sarh') says that the species is found right up to the 
Varanger Fiord. 

Srlirocrangon borens, Phipps. 

Tho Skjorstad Fiord XVI; The Skjerstad Fiord l.V, 30 — 40 m. ; 
Gr0t0, 6 — 24 in.; 13io Kanstad Fiord, 30 - l() m.; Troldliordsund, 
40 in.; Breisnnd, lOO in. 

Females bearing eggs with ocular spots occui red on V4 1900, 
the Skjerstad Fiord IX, .‘ 10 -10 in. I'ho Sk.jcrstad Fiord is, as 
far as is known at present, the southern limit for this species, but 
it is probable that its disiribution extends furthm* south. 

Crangon crangcni, Lin, 

Females bearing eggs, without ocular spots, occurred on 
V4 1900, Groto, 6 24 ra. 

Crangon ahnmuy Kinahan. 

The Beier Fionl, 50—150 in.; Rost 11, 150 in.; Hvolvier, 
(1894); Hie 0stiics Fiord; The Kanstad Fiord, 30—90 in,; IStonos- 
botn, 40 — 80 m.; Mehavn (1894). 

Females bearing eggs, without ocular spots, occurred on 
1900, the Beier Fiord, 50 —150 in. 

Pnifojdillas echinulatus, M. Hahs. 

MortvSiind, lOO m. (2 speciiiKuis, about 12 mm. in length); 
Balstad, 150 m. (1 Female bearing eggs without ocular spots). 

PontoyhUus non.'vgicus, M. Wars. 

The Beier Fiord, 50 — 150 m.; Arno, 300—100 in.; Landego, 
200—450 m.; Tho »Salteii Fiord II, 320—380 m.; The Skjerstad 
Fiord IV, 330 m.; Tho Skjerstad Fiord VI I, 490 m.; The Folden 
Fiord, 630 m.; Oxsund, 600 m.; The Sag Fiord, 200 in.; Mosken- 
stroinmen, 200 iii.; Balstad, 150 m.; Mortsund 1, 200 111.; Brettes- 
nes-Skroven, 360—400 ni.; tho mouth of tho Raftsund, 250—300 
m.; Tranodybet, 607—640 m,; Gaukvjero 11, 250 in.; Malangen, 
380 ni.; Ijyngeii III, 300 m. 

Females bearing eggs occurred, without ocular spots, on 
^V2 1899, Mortsund I, 200 m.; 

V4 1900, The Salten Fiord, 320—380 m.; 

IH99, The Sag Fiord, 200 m., 
with ocular spots, on 

1900, Balstad, 150 in.; 

V4 1900, The Salten Fiord, 320—380 m. 


Crustacea 11, p. II, The Norw, North. Ail. Exp. 
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Sahinm srptnyicarmaiay Sabine. 

The I5cier Fiord, 50 — 150 in.; The Skjerstad Fiord I, 30 — 50 
ni. ; The Skjerslad Fiord IT, 100—185 m.; The Kirk Fiord 11, 50 
rn.; Tlie Ostnos Fiord, 130 in.; Stpne.sbotn, 40— 80 Lyn^en II, 
250 in.; The Jokcl Fiord I, 100 rn.; The Jokel Fiord MI, 100 m.; 
The Por 8 an^''er Fiord, 200 in.; The Kjollc Fiord (1894); Mehavn 
(1894). * 

Females bearing- ejirgs with ocular spots occurred on 

“V 4 18i)l), The Jekel Fiord, 100 in.; 

'Vi 1899, ''the Porsanger Fiord, 200 rn.; 

-U 1900. The Skjerstad Fiord, 30—50 m. 

var. mrsi, Smith. 

The lieier Fiord, 50—150 m.; Ilalstad, 150 in.; vStene (Vest 
Fiord), 120—200 in.; Malaiigini, 100 - 200 rn.; Kvamaiigcn 11, 90 
m.; Hreisund, 100 in. 

Females bearing eggs with ocular spots occurred on 

’V 4 1899, Malangon, 100—200 m. 

Ill /)])() ijaimardif M. Enw. 

The Beier Fiord. 50 — 150 in.; The Salten Fiord 1, 15 — 20in. ; 
The Skjerstad Fiord IX, 30 — 50 in.; (froto, 0—24 m.; Napstrom- 
inen (1890), 30 40 in.; The O.stnos Fiord 1, 30 in.; Jlisvnertlaket, 

150—180 in.; The Kanstad Fionl, 30—90 m.; The dokol Fiord I, 
100 in.; Troldtiordsund, 40 m.; The Porsanger Fiord, 200 m. 

Females bearing eggs witli ocular sjjots occurred on 
1899, Hisva'rflakot, 150 -180 rn.; 

» Kanstad Fiord, 30- -90 m.; 

2^4 ~ , .lokol Fiord I, 100 m.; 

"•V 4 , Troldfiordsimd, 40 in.; 

“Vft 1900, The Ostnes Fiord I, 30 m,; 

•V 4 — , iiie Skjerstad Fiord IX, 30—50 m. ; 

Vi — , The Salten Fiord I, 15—20 m.; 

V 4 — ? (Iroto, 0 -21 ni. 

Ilippob/te jmsiola, Kiioykh. 

The Salten Fiord I, 15-20 in.; Balstad (1890), 30 m.; Trold- 
fiordsund, 40 in.; Broisund, 100 ni. 

Females bearing eggs, witliout ocular spots, occurred on 

'^V 4 1899, the Breisund, loo in, 

Hippolt/k turgida, Khoykr. 

The 08tnes Pioi’d, 30 in. 

lit p poly Itj spimiH, Sow. 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord IX, 30— 
40 m.; The Skjerstad Fiord XVI; Keiiio I, 1511 ni.; Balstad, 150 
in.; Henning.svierstr 0 inmen, 20—40 m.; The Kanstad Fiord, 30 — 
90 ra.; Gaukvaero II, 250 m.; Malangen, 380 m.; Stonesbotn, 40— 
80 m.; Lyngen II, 250 m.; Kvmnaugen II, 90 m.; The Jokel 
Fiord, III, 100 ra.; Troldflordsund, 40 m.; Breisund, 100 ra. 

Females bearing eggs with ocular spots occurred on 

274 1899, The Jokel Fiord, loo m.; 

“V 4 1899, The Troldtiordsund, 40 m.; 

Vi 1900, The Skjerstad Fiord, 30—40 m. 

Hippolyte lilljehorgi^ Daniklssex. 

(= H. securifronM, Kokman). 

The Beier Fiord, 50—150 m.; The Skjerstad Fiord III, 230 
m.; The Skjerstad Fiord FV', 330 m.; lira Skjerstad Fiord X, 


10 — 30 in.; The Slgerstad Fiord XIII, 110 m.; The Oxsund, 600 
m.; The Sag Fiord, 200 m.; Landego, 200—460 m.; The Kirk 
Fiord ill, 70 — 80 m,; Mortsund, 200 ra.; The 0stnes Fiord, 130 
m.; Malangen, 380 m.; The Porsanger Fiord, 70 m. 

Females bearing eggs with ocular spots occurred on 
1900, Landego, 200-450 m.; 

‘74 — , The Skjerstad Fiord HI, 230 m.; 

Vi — , The Skjerstad Fiord X, 10—30 m. 

Hippolyte potariSf Sabine.. 

The Beier Fiord, 50—150 m.; The Slgerstad Fiord III, 230 
m.; The Skjerstad Fiord X, 10—30 m.; Tlie Skjorstad Fiord XVI; 
The Tys Fiord I, 500 m.; Resthavet, 300—500 m.; Moskenstrora- 
nran, 200 m.; The Kirk Fiord III, 30—50 ni.; The 0gs Fiord I, 
100 in.; The Kanstad Fiord, 30 - 00ra, ; Tranodybot, 450 — 530 m.; 
Stonesbotn, 40—80 m.; Malangon, 100—200 ra. ; The .lokel Fiord 
III, 100 ra.; Ingohavct, 300 m.; Broisund, 100 m.; The Porsanger 
Fiord, 200 m. 

Fiunales bearing eggs with ocular spots occurred on 
"Vs 1899, The Tys Fiord I, 500 in.; 

^V 4 — , Malangen, 100—200 in.; 

-V 4 — , The Porsanger Fiord, 200 in.; 

Vi 1900, The Skjerstad Fiord II, 230 m. ; 

Vi — , The Skjerstad Fiord XVl. 

At several of the foregoing stations, males >vero found, the.se 
have been described as a separate species (H borealis). In all of 
them the rostrum was without tirath or a slight indication of such 
could be seen. The low est corner of the fore edge of Cephalo 
thorax was rounded. 

Bythoearis simplieirostriSf G. O. Saks. 

Tranodybet, 607 “G10 ra. ; Malangen, 100—200 in. 

Cryptocliekii pyynmif G, O. Sars. 

The F'olden Fiord, 530 m.; Tranodybet, G07 — G40 111 . 

At the former place females bearing eggs, without ocular spots, 
occurred on V 4 1900. 

EnpayuruH hcrnhardiis^ Lin. 

The Salten Fiord I, 15—20 in.; Groto, 6—24 m. ; Napstrom- 
men, 30—40 m.; Svolvrar, 15—20 m.; Troldliordsund, 40 m. (2 
small specimens). 

Females bearing eggs with ocular spots ocx^uired on 
Vi 1900, The Salten Fiord I, 15—20 m. 

^ Eupa gurus piibeseens^ Kroyek. 

The Beier Fiord, 50—150 m. ; The Skjerstad Fiord IX, 30 — 
50 m.; The Skjerstad Fiord XVI, 10—100 in.; Rost I, 120 m.; 
Moskenstrommen, 200 m.; Reinc, 150 ra. ; Balstad, 150 m.; Stone 
(Vest Fiord), 120 -200 m.; The 0stnes Fiord, 20 m.; Digermulon, 
100—150 ra. ; Groto, 6—24 m.; The Kanstad Fiord, 30 — 90 m. ; 
Gaukvraro II, 250 ra.; Malangen, 100—200 m.; Kvranangen II, 
90 m.; Troldtiordsund, 40 m.; Ingohavet, 300 m. ; Breisund, 100 in. ; 
The Porsanger Fiord, 200 m.; Svrarholt (1894). 

Females bearing eggs with ocular spots occurred on 
1899, Malangen, 100—200 m.; 

"Vi — , Ingohavet, 300 m. ; 

•■'Vi — , Breisund, 100 m. 

Lithodes maiUf Lin. 

Malangen, 100—200 m.; The KjoHe Fiord (1894)* 



Bottom -Lifo. 


Galathea nexa, Emblkton, 

Balstad, 20 m.; HenningsviBrstroinmen, 20—40 m. 

Galathea dhpersa, .44atk. 

The Beier Fiord, 50— 150 m. 

As far as I know, this specif has not previously been found 
north of the arctic circle. The l^ier Fiord must now' be (mnsidered 
to bo its limit to the north. I 

Galathea intej'mcdia, Lilt.jehoh(u 

Henningsvau’strommen, 20--40 m. ; Svolva'r (1894). 

Oalathodes tndeiitatusy Esmakk. 

The Tys Fiord I, 500 m.; Tranodybet, 450—530 m. 

At both places, the species W'as found on Lophohelia bottom. 
Tranodybet is the northern limit, as far as is known at present. 

Alunida riujnm, Fahh. 

The Beier Fiord, 50—150 m.; Arno, 300—400 m,; Landego, 
200 — 450 in.; The Salten Fiord 11 , 320- 380 m. ; The Folden Fiord, 
530 m.; The Hag Fiord, 200 in.; 33ic Tys Fiord 1 , 500 in.; 
Moskenstrommen, 200 m.; Reino, 150 m.; Balstad, 150 m.; 
Mortsund I, 200 m.; Ure 1, 200 — 250 m.; Hvolvmr (1894); Brot- 
tcsnes — Hkroven, 350 -400 rn.; Digermulcm, 100 — 150 m.; Gaiik- 
vaw0 11 , 250 m.; Malangen, 100 -200 in.; Lyngen 111, 300 in. 

Females bearing eggs without ocular spots occurred on 
1899, Brettesnes — Hkroven, 350—400 in.; 

— , Ingehavet, 300 m. 

~ » Balstad, 150 in, 

Munida tmumana, G. 0. Haus. 

The Folden Fiord, 530 in.; Gxsiind, OOO m. ; The Tys Fiord, 
500 m. ; Itrettesncs — Hkroven, 350 — loo m.; Tran0dyb^t> 607 — 
040 m. 

llf/a.s armwus, Lin. 

The jMisvaw Fiord (arm of the Hkjerstad Fiord), 10 — 50 m. 
(1 female carrying eggs). 

Ryas coarriahis^ Iun. 

The MisvaT Fiord, 10 — 50 ni. ; Tlio Halten Fiord 1 , 15 — 20 in.; 
Rost 11 , 150 m.; Moskonstrommen, 90 in.; The Kirk Fiord 111 , 
70— 80 m.; Balstad, 15 -30 ni,; Htene in Bo, from the stomach of 
cod; Malangen, 100 — 200 m.; Stoncsbolii, 40—80 m.; The Jokel 
Fiord, 100 m.; The Porsanger Fiord, 200 m. 

Rortuims depuratorf InN. 

The Salten Fiord I, 15—20 rn.; Troldtiordsund, 40 m. 

As far as I know, this species has not previously been found 
so far north. 

Fortunus holaatus^ Fauh. 

Stone in Bo (Vesteraalen), from the stomach of Fleuronectes 
platemi. 

It is not likely that this species has been previously noted 
from Ijofoten. Its northeni limit must now be taken to bo Vestcr- 
aaleii. 

Portunus pusiUm^ Leach. 

Mortsund II, 200 m. 

This is also a new species for Lofoten. 
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Pantopoda.^) 

Dr. ArrunueE, Bergen, determ. 

Fym agon um U tor ale, H'j' no m . 

Skjorstadfiord 111, 230 in.; Kvamangen, 300 343 in.; Joked- 

liord II, GO m. 

Fsnfdopnlle^ie elrrn laris, ( ioonsiii. 

Skjerstadfiord X, 10—30 in.; Balstad, 30 in.; Napstrominen, 
30 — 40 m. 

Psendopaltene splnlpvs, h\\Hu. 

Napstromnieii, 30— 40 in.; Hteiieshotn, 4o so m.; llainmerfost 
(1894); Troidtiordsund, 40 in.; Nordkap (1894). 

Xympho'ti ylaeiale, Liivr.J i-uu )K( j . 

Meliavn (1S94). New for tlio Norwegian laiiiia. 

Nyrnplum //mssv/ rs, Faiui. 

Ogstiord, loo m.; Troldliordsund, 40 ni.; Nordkap (1894); 
Hvauiiolt (1894). 

Nymph on m ixta m , K no v i : n . 

Kirkfiord 11, ca. 5o in. 

Nymphon Icptoeheh s, G. (.). Ha ns. 

Morsdaltiord, 50 in.; Malangen, 380 in. 

Nymjdwn sir ami, Knoviin. 

! Morsdalliord, 50 — 150 m.; Balstad (Lofoten); Risviertlaket, 

! 150— 180 in.; Kanstadliord, 30 — 9o ni.; Arno, 300 — 400 rfi.; Ost- 
ncstiord, 50—70 m.; Joktdiiord 111, 100 ni. 

Nynijdion maninn, U iuson. 

Foldontiord, 530 in.; Ogstiord 1, 100 in.; ^lalangen, 100 — 200 m. 
Ch(eionymphon hirtlpcs, Bj.i.l. 

Balstad (Lofoten), 10- 35 111.; Malangen, 100 — 200 in.; .lokol- 
liord III, 100 m. ; Kvamangen 11, 90in. ; Ih’oisuiid, 100 in.; Nord- 
kap (1894); Porsangertiord, 200 in. 

Chadonymphon sphiosum , ( 1 < xrosi n. 

Arno, 300 — 400 rn,; Haltentiord II, 320—380 in.; Morsdaltiord, 
50 — 150 in.; Heine I (Lofoten), 150 in.; Malangen, 100—200 ni. 

Tunicata. 

Synascidiae. 

M. HunTELDT-KAAs, K listiaiiia, detenu. 

Aplldlopsls sarsl^ Hurre.-KAAs. . 

Hammer lest (1894). 

According to Huitfkldt-Kaas'^) tliis species has previously 
been collected by M. Haus at Kristiansund and Beian. 

Amarouclum nmtahilc, M. Haks. 

Hainmerfest (1894); Troldtiordsund, 40 m. 

Sabs collected his specimens too at Hammerfest. 

*) (vf, G. O. Bars, The Norw. North Atl. Kxp. 187G -78. 

Tho Norw. North Atl. Exp, Hynascidino, p. 15. 
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Ascidiae simplices* 

Dr, li. Hautmeykh, Berlin, and Dr, Johan Ki;«r, Kristiania, 

determ, 

(Jiona infestinalw, Lin, 

Moskonstreimiien, 90 m,; The Fiord I, 500 m.; Sundero 
(1897) in the stomach of cod. 

According* to Kijkr,') the species occurs all along the coast 
of Norway. It has however, probably never before been collected 
at a depth of 500 m. At several places in Lofoten, 1897 in 
March and in April, I found Oiona in the stomach of cod. 

Asridia ijclatinomf Ki^asR. 

Mortsund I, 200 in.; Tranodybet, 607 — 640 ra.; 0xsiind, 600 
m.; The Sag Fiord, 200 in. 

IIartmeyeh^) mentions this species as being found at Tromso, 
which is, 1 believe, its most northerly locality. 

Asridia priinum, 0. F. Mull. 

The North Cape (1894). 

Asridia conchllnja, 0. F. Mull. 

Mortsund I (The Vest Fiord), 200 m. 

Stf/ela riistica, liiN. 

Svolvaer (1894). 

Dendrodoa aggregata, Rathke. 

Jlenningsvmr (from stomach of cod); Troldfiordsund, 40 m.; 
Breisund, 100 m.; Nordkyn (1894). In the Breisund this species 
was so abundant that it almost tilled the dredging-net after a 
short draw. 

Pohjearpa liheray Kia^n. 

The Skjerstad Fiord IV, 330 m. 

Ki^k^) writes: „ Found only in Komag Fiord, 0x Fiord and 
at Vads0.“ This species must be considered as an arctic one. The 
Skjerstad Fiord is its southern limit, as far as is now known. 

Cynthia echmaiu^ Lin. 

Nordk>m (1894). 

Pisces. 

Prof. (^)iiiiETT and the author detenn. 

Sebasks marinun, I.in. 

'Vj 1897. Sundore in Vcsteraalon, from the stomach of cod. 

Ccntruhrmichthys uncinatw, Bkinb. 

’Va 1900, The Beicr Fiord, 50 m. (several specimens); 1899, 
Heine, 100 m. (1 specimen); '*/« 1899, Malanj.'en, 100 — 200 m. (1); 
■“A 1899, Stonesbotn, 40-80 m. (1); ’“A 1899, Breisund, 100 m. (1). 

Centridermichthys hamatim, Kbbyf.r. 

*A 1899. Henningsvaer, 150 m. (1 ); “"a 1899, The Jekel Fiord 
II, 80 m. (1); "A 1899, Ingohavot, 300 m. (1); ’“A 1899, Brei- 
sund, 100 m. (4). 

*) The Norw. Atl. Exp, A List of Ascidiae simplices, p. 3. 

*) Holosonie Aacidien, p. 8H. Moeresfaxina von Bergen. 

8) The Norw. North Atl. Exp. A List of Norwegian Ascidiae sitnplices, 

p. 12. 


7Viglop$ imigeli, Reinh. 

*V4 1899. Breisund, 100 m. (1). 

Cottm sempiuSy Lin. 

Svsprholt (1894); =74 Nap'streinmen, 40 m. 

Cottuneulas micr'ops, Collett. 

Vft 1899, The liyngen Fiord U, 250 ra. (1). 

Agoutis cataphr actus, Lin. 

=74 1898, Breisund, 100 m. (1). 

Chirolophis galerita, Lin. 

V4 1900, The Sk,jerstad Fiord X, 10—30 m. (several specimens). 
At the mouth of the Misvser Fiord, we got the dredging bag full 
of Lithothamnia, in whoso openings a multitude of animals w’cre 
hidden, there were ophuirides, asterides, worms, molluscs, crabs etc. 

Among tlieso stone algae which are generally called „ruggeL‘ 
by the Norwegian flsherraen, many specimens of ChirolopMs galerita 
were found. Some lumps of „ruggel'‘ were left lying on the dock during 
the night. The next morning, I broke up one of the lumps, and 
a living specimen of Chirolophis came into view, it had — so to 
say — spent a night on „dry land“. When at rest, this fish bends 
the back part of its body suleways. 

Lumpenus lampridiformis, Wahlb. 

1900. The Beicr Fiord, 50 m. (1). 

Anarrhichas lupus, Lin, 

=74 1896. Balstad. 

C/Ontents of stomach : — Ophinroldm, Onuphis couchylega, 
Buccinum imdatum, Eupagurus jt^hescens, 

Crystallogobius linearis. Dub, A Koii. 

^7a 1890. The Trold Fiord in Ijofoten, several specimens from 
the storaaiih of Gadus callarm. The cod was 40 cm. in length. 

Pleuronrctcs cynoglossus, Lin, 

^74 1899. Stonosbotn, 50—80 in. (8). 

Plpuronectes platessa, Lin. 

^74 1899. Stenc in Bo (Vesteraalen), several large specimens, 
with stomach and intestines full of shells (Pecten) and Echimdet'- 
mata. There were also Polyehceta, Eupagurus puhescens, Portunus 
holsatus etc. 

Fluty soma tichthys kippoglossoides, Walb. 

=74 1806. Balstad, from the stomach of cod. 

Drepanojisetta plaiessoides, 0. Fabb. 

1900. The Beier Fiord, 50—150 m. (several specimens). 

Gadus aeglepnus, Lin. 

=74 1897. Reino, one specimen (28 cm.) from the stomach 
of cod. 

I have written something about the food of the haddock in 
ray paper: — „ Contribution to the Study of Hydrography and 
Biology on the Coast of Norway^*, p. 17. 

Gadus callarias, Lin. 

At several places we caught cod and examined the contents 
of their stomachs, we also bought some for the same purpose. On 
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^74 1899, we examined some cod which had been caught at Stene 
in Be. Some were of a reddish colour, others were paler and 
resembled ocean-cod („skrei“). 

The roe w^as not fully developed. 

In tho stomachs were found Polychoita, Hyas coarctatus etc. 

A single specimen had Lernwa h'anchialis on one of its gills. 

On ^74 3 899 we bought in tho Jokel Fiord 10 cod which had 
been fished by line in the fiord. Shape and colour were those of 
tho ocean-cod („skrei“), in a few^ of the larger females the roe was 
very loose. Schizopods and Araphipods wore found in the stomachs. 

I have also refeired to tho food of the cod in the paper quoted 
above, p. 14. 

Gadiis rnrens, IjIN. 

In the beginning of February, 1897, I took part in a fishing 
expedition with nets for „skrei“. In tho course of this, wo also 
caught a number of „sei“ (Gadus virens). Of. my paper referred 
to above, p. 17. 

Molva fnoivih Lrx. 

Towards the end of April 1897, I went with a lishernian to 
fish witli nets near Rost. Among the rest, wo also caught largo 
specimens of Molva* As a rule the stomach hang like a balloon 
out of its mouth, but in one instance, hones of (kidua ceylefinus 
could bo identified. 

IJrosmius IrnmnCy Asc. 

In the stomach of Brosniius^ which was caught near Rost in 
April 1897, Lithodcs rnaja was often found. 

Lycodes s<mn, CoLLirn’. 

74 1900. The Foldon Fiord, 580 m. (1), 

Mallotas villoffus, O. F. Miill. 

On ’^74 1899, dead specimens were found drifting in the Trold- 
fiordsund (between Rolfso and Iiigo). Both males and fcmale.s 
were foumi, and on examination it was seen that they had spawned. 
It is said that it is quite usual to find dead capelan floating in 
Finmark in the spring, and many theories have been started to 
offer an explanation for this. Homo tliink that the death of the 
capelan is to be accounted for by the coldness of the water; others 
suppose that it must be attributed to unsuitable food etc. 

But none of the theories advanced seem very satisfactory. 

Chipea hareyigm, Ijln. 

1896. Henningsyaer, from the stomach of cod. 

Herring catches are made in many of tho fiords in Nordland 
in the winter, so as tp provide bait for the codfishery in Lofoten. 

The supply of the socalled baiting herring („agnsild“) is con- 
veyed by small steamers. On ‘73 1897 I went on board one of 


these steamers (S/8 „Svolvapr'‘) from Svolvmr in Lofoten to tho 
Ler Fiord in Helgeland, wh(‘Tc a quantity of herrings had been 
caught. On ’Vs I examined tho plankton at the bottom of the 
fiord at the place where tho catch had l)een made. It was not 
very rich. On the surface, I got a few specimens of Oithona 
shnilis, as well as nauplii of Copeyoda, In a sample from 0 — 25 
m. were found the following: — 

CaL finmarrhiciis r 
PseudoeaL Honyatus r 
A ca r tin to ny i rem is I'r 
Mi arose fella a flan t i ea c 
Mefridia lonya rr 
Nauplti of Goifejwda -f- 

Temperature and salinity were found to he distributfMl as 
follows: — - 

’Vs 1897, The Ler Fiord. 

t. s. 

0 m. 8^5 C. 8.8,04 7oo 

10 „ 8,8 - 38,73 „ 

Bottom 25 „ 8,8 - 88,78 ,, 

The herrings were rather meagi'o. 1 made some measurements, 

and found that tho smallest were 15 cm. in length, tho largest 20 
era., the usual length was 16, 17, 18 cm. (The measununent was 
made from tljc tip of the snout to tlie commencement of the division 
of the tail fin). Indications of roe and milt were i)resent in tho lar- 
gest specimens. The stomachs were empty, hut nuyst of them had 
a W’hite mass in the intestine. 

One of the fiords which almost always in winter supplies Lo- 
foten with „agnsild“ is tho Kvicnangen Fiord. My obsei'vations 
in this fiord ('Vi und 1809), testify great uniformity in tem- 
perature and salinity during the winter. 

This probably has much to do with the fact that, plankton 
Copepods may be found right up to the surface of the water. At 
any rate, I observed quantities of Gala mis finmarchieiis in a sample 
from 0 — 5 ni. on 'Vi 1899. 

As the food of the herring can tlms rise so far up, it is ex- 
plicable that the herring itself follows it, and comes so far up in 
the water that it (‘an be reached by the tackle employed. 

AnyuiUa rmlyaris, qhiRT. 

V4 1900. The Walteii Fiord 1, 15 — 20 m. (juniores), 

Myxine ylufinosa, T^in. 

During the cod fishery at vSundoro in Vesteraalen, in the be- 
ginning of February 1897, 1 noticed that large numbers of fish 
were destroyed by this destructive animal. In some cases the 
robbers had not had a chance of escape, but were found under the 
i skin of the sucked out cod. 
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B. Bottom Samples. 


a. Foraminifera. 

Mr. Hans Kiacb, Tromso, determ. 


At some places^ we took bottom samples, and when the tow- 
net reached the bottom, wc also obtained a combination of bottom 
mud and plankton. 

Those samples were sent to Mr. Ed. Tiium, Leipzig, and ho 
sorted out the Foraminifera and the I/kitomacea and made excel- 
lent preparations. Mr. Hans Klmh and Mr. E. Jokoenskn have 
classified the species thus prepared. 

In the following pages, T give the list of the Foraminifera 
from Mr. Ki^ek’s Manuscript. 

With regard to the synomyms, I beg roforeucc to the works 
of the author himself. ‘) 

1B99, Moskenstrommen, 0 —150 m. 

Lottom sample and plankton. 

Hypcranwiina ramom^ Hyperanimina suhnudom, (yithlomwi 
ahyssorunif Tlalophraymiam haUoules^ Valvulina conica, Ammodimis 
tenuis f Reophax scorpimus, Trocluitnmina rohertsoni^ Trochammma 
nitenSy Wehhina clavatay Vernetiilina polystrophay Textularm ayylu- 
tinam, Bulimina pyrulny Bulimina maryinaiu, Viryulina schrei- 
bersianay Uviyerina angulosay CassiduUna laevigata, Nwlosana lac- 
vigatUy Glohigerina buUouleSy Tnmcatuilna lobatuhiy Trunvatulina 
refulgcns, Anomalina coronata, OperciiUna ammonoides, Nonioninn 
umbilicatulay Fmiionma turgida. 


1 B 99 , Hola (Svolvau*), 0—150 m. 

Bottom sample and plankton. 

Hctlophragmium truncatuniy Trochammina roltcrtsoni, Bolivina 
dilataiaf Bolivina punctata^ Virgulina schreihersiana, Bultma sub- 
teres, Bnlima marginata, CassiduUna laevigata, Casmlulina crassa, 
Polymmpkina compressa, Paielhinn caixugata, Lagena marginata, 
Lagena laevis, Lagena striata, TruncatiiUna lobatuln, Discorbina 
glohiilaris, Nomonina scapha, Opeirnlina ammonoides, Quinqueh’- 
culina seminulnm, Bilocultna elongata, BilocuUna oblonga, Globi- 
gerina hiilloides. 

i 

*Vj 1899, Hola (Svolvaer), 0—150 m. 

Bottom sample and plankton. 

Reophax scorpinrus^ Halophragmiian glomeralum, Trochammina 
robertsoniy Valvulina conicay Vidvulina fusm, Irochammina nitlda, 
Bultma elipsoidesy Bulima pynthy Bulima margmata, Bolivina punc- 
tata, Bolivina dilatata, Virgulina squamosa, Uviyerina angulosa, 
Sagrina dimorpha, CassiduUna crassa, CassiduUna laetngnfa, Lagena 
striata, Lagena clavafa, Lagena distoma, Lagena hexagona, Lagena 
marginata, Glohigerina buUoides, PuUenia spheeroides, Truncaiidina 
lobatula, Discorbina ohtusa, OpercuUna ammonoides, Nouionina stelli- 
gera, Nouionina turgida, Irilocidina tricarinata, Quinqueloculina 
seminulnm. 


‘Vi 1899, Stamsund. 

Bottom sample. 

Haplophragmium canariense, Haplophragniium glomeratum, Val- 
vidina eonicn, Bulimina pyrida, Bulimina elipsoides, Bulimina mar- 
ginaia, Bolivina punetufu, CassiduUna hradyi, Chilostomella ovoidea, 
Uingeidna pygmaea, Urngimna angulosa, Pullenia sjdmeroides, Pul- 
lenia quinqueloba, Truncatulina lohaiula, Anomalina coronata, 
Nonionina mnlnlicatula, Opermlina ammonoides, Cornuspira cari- 
nata, Quinqueloculina seminulnm, BilocuUna simplex, 

^7i 1899, Stamsund, 0 — 150 ra. 

Bottom sample and plankton. 

Ti^ochammina in^ata, BUjefnerina sarsi ^ BuVtmina margmata, 
Bulimina convoluta, Bulimina pyndcL^ffmwi^a punctata, Uviget ina 
angulosa, Sagrina dimmpha, Pat^ama corrugata, Cassidulin^ 
viyata, Polymorphma eompressa, Cornuspira foliacea, NodofforuLcl 
morpha, Lagena marginata, Lagena hexagona, LagenaxmWdi 
Gtisiellaria rotulata, GloUgetina Imlloides, Pullenia splum^ms, Trim- 
catulinu lobatula, Nonmiina scapha,, Operetdina ammsmoiaes, Quinque- 
loculina seminulnm, BilocuUna elongata, aCSx 
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‘’Vi 1899, Lilands Bay (0stnosfjord), 0—35 m. 

Bottom sample and plankton. 

Trochammina sp,, Spiroplecta biformis, Uvigerma angulosa, 
CassiduUna crassa, Cassididma laevigata, Virgulina sehreihexsiana, 
Bulimina marginata, Bolivina dilatata, Nodulina gracilvi, Polymor- 
phina comjyressa, Nodosaria communis, Nodosaria calomorpha Patel- 
lina corrugata, Lagena squamosa, Lagena tviliiamsoni, Lagena gra- 
cilis, Lagena striata, Lagena marginata, Truncatulina lobatula, 
Ntniionina scapha, OpermUna ammonoides, Quinqueloculina semi- 
nuhan. 


V2 


laftsund, 250—300 m. 


iperamminaj^^y^ Trochammina rohertsoni, Valvulina fusca, 
ilina conicQ^ Textnlaria agglutinansy-Textularia williamsoni, 
iBigenerina saVSr, Bigenerina digitata, Bolitrina punctata, Bolivina 
dilatata, jj^mina marginata, Bulimina pyrula, Bulimina elipsoides, 
Uvig^f^mgulosa, Sagrina dimorpha, CassiduUna laevigata, Cas- 
siduli^o^assa, Ololngerina hulloides, Pdlenia sphaeroides, Pullenia 
\ieloba, Orhdina universa, Nodosaria scalaris, Nodosaria com- 
Lagena squamosa, Lagena marginata, Truncatulina lobatula, 
soldani, Discorbina araucana, Discorbina ohtusa, Nonionina 
umbilicatula, OpercuUna ammonoides, Cornuspira carinata, Quinque- 
loculina seminulum, BilocuUna simplex, Biloculina elongata. 



these, there were also found at the same place: 

Sacminmina sphaenext, Rhabdammina ahyssonim. 

Va 1899, Raftsund, 0—270 m. 

\ Bottom sample and plankton. 

Trochammina rohertsoni^ Textularia sagittula^ Bigenerina sarsi, 
JBuKmina elipsoides^ Bulimina pyrida^ Dulimina marginaUi, Bull- 
mina eonvoluta, Bulimina Buhteres, Bolivma punctata^ Virgulina 
Bchreibemanaf Cassidulina crassa, Cassidulina laevigata^ Polymor- 
phina compreesa, Sagrina dimorphay Ololngerina hulloiden, Pullenia 
spkaeroides, NodoBaria calofnorpha, Lagena semistnatay Lagena mar- 
g'xnaia, Lagena graoillma, Lagena striata, TruncatuUna lolKttula., 
JDiscorbina araucana, Discorhina hcrthehtlana, Nonionina umhili- 
eatula^ Operculina ammonouhs, Cornuspira foliacea, Triloculina 
triearinata. 

^2 1899, Ofoten I, 360 ra. 

Bigeneria sarsi (A + B), Bulimina normannt, Virgulina 
schveibersia'naf Balitnna punctata^ Bolivhia dilatata, Bulimina clip- 
soides, Bulimina ynarginata, Uvigerina angulosa, Sagrina dimmplui, 
Cassidulina laevigata, Cristellaria rotulata, Nodosaria laevigata, 
Nodosaria scalaris, Nodosaria soluta, Nodosaria infiexa, Lagena mar- 
ginata, Lagena striata, Lagena distoma, Lagena semistriata, Lagena 
hexago^ia, Olobigerina hulloides, PuWmia sphaeroidcs, Pullenia 
quinqueloculina, Sphaeroidina hulloides, TruncaUdina lohatula, Ro- 
talia soldani, Discorhina herthelotiana, Anornalina emonatu, PaMlina 
corrugata, Nonionina stelligera, Nonionina umbilkatula, Operculina 
ammonoides, Cornuspira carinata, Quinqueloculina seminulum, Quin- 
quelocuUna arenacea, 

1890, Brettosnes— Skroven, 350 — 400 m. 

I. 

Hyperammina ramosa, Reophax scorpiurus, Halophragmiurn 
laiidorsatim, Valvulina fusca, Weblnna clavata, Bulimina marginata, 
Uvigerina pygmaea, Nodosaria laevigata, Anornalina coronata, Ro- 
talia soldani, Nonionina umbilicatula, Quinqueloculina arenacea. 

At the same place were also found: — 

Saccammhm sphaerica, Bathysipton fiUformis, 

^72 1899, Brettesnos — Skroveu, 350—400 in. 

IL 

Trochammina sp., Bulimina pyrula, Bulimina marginata, 
mina suhteres, Bolivma punctata, Bolivina dilatata, Virgulina schrei- 
bersiana, Cassidulina laevigakt, Cassidulina crassa, Polymorphina 
compressa^ Uvigerina angulosa, Cornmpira sp., Lagena orUgnyana, 
Lagena distoma, Lagena marginata, Lagena striata, Ololngerina 
hulloides, Pullenia sphaerokles, PateUma corrugata, Discorhina arau- 
cana, Nonionina umbilicatula, Nonmiina smpha, . Operculina am- 
monoides, Quinqueloculhut subrotunda. 

Vs 1899, The Kirk Fiord I, 100 in. 

1 . 

Ammodiscus incertus, Virgulina squamosa, Bulimina marginata, 
Cassidulina laevigata, Cassidulina Inadyi, Poly morphina conipressa, 
Bolivina xnmetata, Bolivina dilatata, Uvigerina angulosa, Cristellaria 
rotulata, Nodosaria communis, Lagena lagenoides, Lagena marginata, 
Qlobiaerina hulloides, TruncatuUna lohatula, Discorhina araucana, 


Discorhina herthelothiana, Nonionina scapha, Operculina ammonoides, 
Qui mqueloeu Una agglu H nans, 

*/8 1899, The Kirk Fiord I, 100 m. 

11 . 

Halophragmiurn laiidorsatum, Halophragmiurn cauariensv, Tex- 
tularia agglutinans, Textularia sagittula, Bulimina pyrula, Bulimina 
marginata, Dolivina dilatata, Virgulina schrei hers i ana, Uvigerina 
angulosa, Cassidulina laevigata, Cassidulina erassa, Truncaiulina 
lohatula, Discorhina glohuluris, (tlohigerina hulloides, Nonionina 
scapha, Polysfomella striatopunefata , Pafellina corrugata, Opermlina 
ammonoides, Qu i nquelocuU 7ut sem inii him . 

74 1899, The 0stncs Fiord, 10 --20 in. 

Reophax scorpiurus, Halophragmiurn ennariense, Halophragniiu m 
ghmeratum, Gordiammina sp., Vernenilina polystropha, Spiroplecta 
hiformis, Bulimina marginata, Cassidulina cras.m, Cassidulina laevi- 
gata, Uvigerina angulosa, Poh/morphina coynpressa, Lagena lac vis, 
Lagena distoma, Lagena marginata, 'J runrafulina lohatula, Discor- 
hina glohular'is, Rotalia heceari, Operculina animonoides, Nonionina 
scapha, Polystomella siriato-punrtata, Quinqueloculina seminulum, 
Gloh igeri na hu Uo i des, 

V 4 1899, Moldoron, near Svolvior, 10 in. 

Boiicina dilatata, Virgulina sidireihersiana, Lagena squamosa, 
Lagena laevis, Ghhigcrina hulloides, Puiellina corrugata, Truncatu- 
lina lohatula, Tnineutulina ungn'iana, Discorhina rilardehoana, 
Nonionina stelligera, Polystomella striafopunclata, Quinquehculina 
seminulum. 

1899, fSvolvu'r harbour, 10 -15 m. 

Bigeneria sarsi, Bolivina dilatata, Bolivina punctata., Bulimina 
marginata, Cassidnlina laeeigaia, Uvigerina angulosa, Lagma 
hexagona, Lagena squamosa, Lagena striata, Lagena grarillima, 
Lagena lagenoides, Glohigerina hulloide.s, Pullenia sphaerokles, Trun- 
eatulma lohatula, Discorhina gloludaris, Rotalia heceari, Polystomella 
striatopunciata, Nonionina stelligera, (Ipercnlinn ammonoides, Qnin- 
quelocnUna seminulum, Quinqueloculina suhrotunda, 

‘7i 1899, Gaukva>i -0 (Vesteraalen), 0 — iso m. 

Plankton and bottom sample. 

Textularia williamsoni, Cassklulina laerlgafu, Cassidulina crassa, 
Uvigerina angulata, Lagena hexagona, Cristellaria rotulata, Glohi- 
gerina hulloides, Tt uncatuHna lohatula, TruncatuUna refulgens, 
Discorhina glohnlaris, Nonionina stidligera, Quinquelocalina seyninii- 
lum, Biloculina simplex, 

‘74 1899, 8tene in Bo (Vesteraalen), lo ui. 

Uvigerina angulosa, Cassidulina laevigata, Truncatidina luhatida, 
Discorhina araucana, Nonionina stelligera, Polystomella striatopunc- 
tata, SpirolocuUna plamdata, Triloculina triearinata, Quinqueloculina 
seminuluyn, 

Ki^r has. also classified several species wliich were not pre- 
pared. 

-Vs 1900, The Qstnes Fiord. 

Truncatidina lohatula, Truncaiulina ungcriana, TruncatuUna 
refulgens, Anornalina coronata, Planorbidina mediterranmsis. 
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-'A 1899, Mortsuiul T, 200 m. 

Nodosarla sohda, Cristellarui rotulata^ Cmtellaria mfidula. 

‘Vs 1B99, The Tys Fiord, 500 m. 

PiilvhiuVmd punctfdafa on Lophohelut prolifWa. 

’Vs 1899, The Sajir Fiord, 200 m. 

Saccammina f<phaorir(j. 

■’A 1899, The Sea NW of Rost, 700 m. 

Riiprrtia sfahUls. 

'V4 1899, Malanj»en, 380 m. 

Astrorhkfi armaceff^ Discorhhiu (jlohuhtris. 

Vs 1899, Lyn^en 111, 300 111. 
irm’hiza ai vn acea . 

Haminerfest (1894). 

Trunratiilhia lohatula^ TruncataUna refnlgens, Trunratulina 
iingerianft^ DUcurhina glohuUms, 

Svierholt (1894). 

Dhrorhhut (floljularis^ Truneaiulnui lohatula, 

“V4 1899, The Porsan^er Fiord, 200 in. 

Rhahdanwi ina ahijssoru m . 

\Mth re^'^ard to the distribution of the ThahmopJiora, Mr. 
Kt^:u writes’) ,,ln takin^,'• a survey of the occurrence of llmla- 
inophora in all tlie ocean-depths investigated by the North Atlantic 
Expedition wo find, in all, three ditl^rcnt centres of distribution, viz: — 

A. T'ho southern gray clay, which includes the fiords and banks 
along the Norwegian coast, about as far as to 19” E. Long; 
and the gray clay near Iceland. 

B. The northern gray clay, to which the fiords and banks along 


the Norwegian coast east of 19® Long., near Beeren Island 
and Spitzbergen belong, and the Rkahdammina clay. 

C. The brown clay, which is divided into the Biheulina clay 
proper and the transition clay." 

KiiftiR (1. c, p. 11) gives the following as being the forms 
wliich are of most frequent occurrence in the southern gray clay 
along the coast of Norway: — 

Uvigerina pygnuusa, U. angalosa^ Truncatulina lohatula^ T. 
refitlgens, Nonimina umhilicatida^ iV. scapha, Lagena marginata^ 
Pidlmia sphtitroidv.^^ Quinquelortdina seminnlunij Oiobigerina buU 
hides ^ Bolivina dilatata^ BuUmina elxpsoides, B, marginata and 
Cassi d 14 1 ina laevigata. 

I As characteristic of the northern gray clay, Ki^er (1. c. p. 12) 
gives the following forms: — 

Astrorhiza crassatina^ Lagena apnculata^ Pulvimdina Jearstmi, 
Globigerina pachyderma. 

These are considered to be arctic forms. „On the other liand, 
there are some southern species which are either absent from the 
field of the northern centre or at any rate are very scarce, and 
do not attain to their full size, e. g. Bidimina marginata^ Uvige- 
rina pygmaea and angulosa, Opereulina amwonoidesr^^) 
i The samples I have collected almost exclusively represent the 
southern gray clay, of which Thalamophor-fauna they certainly give 
a very complete illustration. 

It is of considerable interest to see that the limit between the 
northern and southern gray clay on the Norw'egian coast is fixed 
at 19” Long., which lies near Tromse. Without thinking of this 
facd, I have, for hydrographical and zoological reasons (cf. Part IV) 
fixed Malangen as the boundary fiord or rather the transition fiord 
between the preponderant boreal and the preponderant arctic fauna. 
This division is thus confirmed by a study of the deposits. 

9 Thalaniophora, p. 10. Tb« Noru\ North Atl. Exp, 1870 — 78. 

Witii respect to the chemical condition of the deponits, reference nhould 
be iTuule to Sciimelok’s treatisjc „Oii ()coani<‘ l)epo«itM“. The Norw. North Atl. 
Exp. OiemiMtry. A plate is adjoined ^fivingp the distribution of the deposits. 
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b. Diatoms in Bottom Samples from Lofoten and Vesteraalen. 

By 

E. Jorgensen. 


In the following pages an account is given of the diatoms con- 
tained in some bottoTU samples from the following localities in Lo- 
foten and Vesteraalen; 

Moskenstrommen, 0 — 180 m. (together with plankton), 
Htamsund, 0 — 150 m. (together with plankton), 

Svolvser harbour, 10—-15 m., 

The 0stnes Fiord, 10—20 m., 

Brettesnes— Skroven, .350— -400 rn., 

Mouth of the Raftsund, 250—300 in., 

Stene in Bo, 10 m., 

Gaukvsero, 0—180 m. (together with plankton). 

Two of those, the samples from Brettesnes- Skrovcn and from 
Raftsund, were poor and consisted perhaps only of dead specimens, 
a good many of which naturally originate from the plankton. The 
samples from Moskenstrorainen, Stamsund and Gaukvaero were taken 
together with plankton. 

The working through of bottom samples is a very troublesome 
and lengthy task, when it is done as it should be. As there was, 
however, not time enough to investigate the samples in the manner 
X consider the right one, and as — on the other hand — it was 
of some importance, to bo able rightly to interprete the plankton, 
to gain a preliminary knowledge of the bottom flora, I have con- 
tented myself with the method usually adopted, and have studied 
the species from the valves in slides. For this purpose the material — 
together with a richer one from the west coast of Norway — has 
been prepared as slides by Mr, Thom of Ijcipzig, in Jiis well-known 
perfect way. 

For this reason, it has not been possible to discern between 
living (recent) and fossil species. 

The species occurring in the plankton arc in detail dealt with 
in another chapter of this work (pp. 90 — 108). Nevertheless, to 
avoid arbitrariness, 1 have not omitted the plankton species, but 
have in such cases mentioned them as originating from the plankton. 


List of the species observed. 

I. Oe3a-ti3?±oee Scuutt. 
j. Coscinodisceac. 

€o»i*inodi»eii«i Khrb. 

C. niiidus (irko. 

Cf. above p. 95. 

Somewhat rare: Moskenstroinraen r, Stamsund r, Raftsund r, 
Stene r, Gaukva^ro r. 

Distribution: Western Europe; Balearic Islands. Greenland 
and Finmark (Clkve). Warmer coasts of America, Asia and 
Australia. 


C. appotlinis Ennn. (1841). 

Emhb. i)l. 35 A, XXIF, f. 4. 

var. coinpacta Rattu. Rev. of (’ost imnl. p. 579. 

1 (. Hcintillans (Gkkv.) A. Schmidt NonN. Diat. p. 91, pi. 3, f. 33. 

j 

I Diflers from the main spoei(‘s (-- (\ sri)itill(n(s (iiiKV.) in 

! having the puncta distinctly smaller towards the margin, moi’c 
; numerous radial rows, the shortened ones lining longer than usual. 

! Probably is a sejiarate species. 

Rare: Moskenstronmien +) Stiimsund r, Svolvier r, Stone r. 
Cosc» nitidus A. Schm. Nords, Diat. pi. Ill, f. 32 docs not. 

* show the irregular distribution of the puncta that is characteristic 
■ of the preceding specie.s. Tliis form occurs in my material together 
I with the one tigured 1. c. f. 33 and has a similar radiate structure, 

I only much (toarsm*. 

I IHstrihution : The variety is only known fi-om Solsvik (west 
} of Bergen, Norway). The main species, which ha.s not been found 
j by us, occurs in the antarctic regions. 

C. concaruH Khhb. ' (iuK«i. 

Gheo, of Clyrlo 1857. p. 500, pi, X, f. 47. Khrb. Miknj^LHtl,, pi. 21, f. 4;* 

iu»n p). 18, f. 38. 

Hardly belongs to the genus CcsrlitodiscNs, Rattray 1. c. p. 
470 remarks that the girdle aspect of this species answers to Kn- 
dicti/a omtnicn Ehhr. (cfr. Mikrogoologie pi. 35 A, XXVIII ligs. 0, 
7; A. ScjiMTDT Atlas pi. 05, ligs. 10 — 15). 

Very rare; (iaukvan-o r. Diameter 80 |i; 2'aroolcs on 10 
I border sharply detined, nearly 3 {i broad. 

l)istrihutio7i : Western Eui ope; Balearic Islands, Black Sea. 
Sea of Kara (Clkve). Warmer eoasts of Amei’ica and Asia.. 

leptopus CiRi N. 

Van Hkurck Svnops. pi. 131, 5 fl. 

Rare: Kafisund r. Diameter 55 j».; 5 areokvs on in |i. Re- 
markable for the minute areoles on the border, like tliose in tile 
genuine C. lincnft^s Ehuh, It ditlers on the whole from the latter 
species only in possessing the pscndoiKxlule. 

Coscinosira poh/chorda Gran and th(' variety of ('osclnodlscas 
limatKs mentioned below have a miicli liner stnietnre and less re- 
gulaily straight rows of areoles. 

Distribution : MediteiTan(‘an. Southern Atlantic, Pacific Ocean, 
Indian Ocean. 

C\ lineatna Ehrb., var* 

Cf. above p. 92. 

Rare: Stamsund, r. Finer strueturc than in the genuine (\ 
linenUts, Small; 7 ‘A —8 areoles on 10 {».. Border narrow, striate, 
15 strim on 10 {i. Areoles near the border somewhat smaller. 
Secondary rows somewhat flexuose. 

In the sample from Svolvfer a very similar specimen was 
found, only with a little tinor structure and marginal spines. This 
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s])C(‘iineii agrees eoinpletoly with Cascinot<ira jwlychonla Gran, but 
wants the peculiar transverse processus of the latter species. 

>Sueh tonus, which are perhaps solitary cells of Coscinosha^ 
may easily be mistaken for C’. UnmtHs, 

Disfrihifiion: 1'ho main species is cosmopolitan. Ci/eve and 
OsTKi e mention (\ Z/r/en /ns from se\nu’al arctic localities: Finmark, 
lUiren Eiland, Grcenlami, vSpitzbergen, Kara. 1 should, however, 
think that the species has been confounded wdth Cosmiosira poly- 
chorda, at any rate to some extent. 

C. cxvcnirictis Eiinn. 

Ef. above p. 02. 

Frequent: Moskenstrommen r, ^^tamsund , Gaukvicro iH-. 
Derived undoubtedly from tlie plankton. 

Ihstrihation : Cosmopolitan. 

C. Kiitzinfiii A. Si iiM. 

A. Hchm. Atlas, j)l. r>7, f, 17. C. DKinjinaius A. ficiiM. Nords. Diat. [U. a, f. 35* 

As Giu’now remarks, this species is intermediate between C. 
excentricas and tlie difficult group of C. sahtUis, 

V'ory rare: Kaftsund r, Ktamsund r. 

Didrihulion: North Sea. Arctic and antarctic regions (Grun.). 
Not mentioned by CijEve as arctic*. Very nearly related forms 
are found near Gi*eeuland (C. adawhralns Ostr.) and Jan Mayen 
(1808, K. Johoknsen). 

C, Rothii (Ehrh.V) Okcn. 

Giirs, Dint. Franz Joh. linrul, fj. 20, pi. Ill <('), ag«. 20 n, b, 22. C. syrnme- 
trkm A. Hcmm. Atlaw pi. 57, 25—27, non Ghkv, Hderofitrphania Rothii 

Eiiuu. a ovtovaria Mikroj^eoloL^'n* 35 A, XIII B, fij<. 4 n. 

Helongs to the difficult group of G. .sahfilis Ehrb., as well as 
the following species and a good many more, which probably will 
not bear a more thorough examination. 

Structure plainly fasciculate, w ith numerous fasciculi separated 
by radial linos made conspicuous by th(^ marked inner ends of the 
beginnings of new row^s. Small marginal apiculi in the middle of 
the fasciculi, one in each. Valve almost flat (occasionally undula- 
ted according to Guo now). 

Very rare: Stamsund r, Raftsund r, Brettesnes— Skroven r. 
Probably a plankton form. 

Distrihation : Belgium, 8cotland; Caspian vSea. Warmer re- 
gions of America and Asia. *8001110171 *Scas. 

C, Normanni Gkko. 

(iRF.G. Qu««7. Jouin. Micr. Sc, 1859, p. 80, pi. H, Ug. 8. (\ „uorinanicu8" Van 

IlKinirK SyiiopH, pi. 131, I. C, famcxilaim A. Scum, Nonls. Diat. pi. Ill, Ogs. 

41, 42; Atlas pi. .57, figs. 9, 10. 

Very closely related to the preceding species. Differs in hav- 
ing' a distinctly convex valve, finer structure (though variable in 
this rSspect), more numerous and narrow^ fasciculi and le.ss distinct 
marginal apiculi. 

It is perhaps not quite certain that this species is identical 
with (\ Xorntanni Grko.; the name G. fascimdatas A. Schm. (1874) 
must how'ever be abolished ou account of 0, famadatas O’Meara 
(1807). 

This specio.s seems to me to answ'er tolerably well to G. pane- 
tidal as GRE(i. In specimens with fine structure the fasciculi are 
only seen with difficulty, while the clear, scattered dots mentioned 


by Gregory 1. c. are conspicuous. If this should prove con'ect, 
the C. Normanni Greg, is perhap.s the same as C. Rothii Geun. 

Rather frequent: Stamsuiid r+, Svolvser r+> Brettesues — 
Skroven r, Ostnesfiord r-f, Steno r. Probably a plankton species 
(living or fossil). 

Distribution: Western Europe. America. Arafura Sea. 

C. cur%'atulusi Ghun. 

Cf. above p. 92. 

Derived undoubtedly from the plankton. 

Very rare: Stene rr. 

Distribution: Arctic regions; Northern European coa.sts; Ba- 
learic Islands. America and Africa. 

C. aiellaris Hop. 

Cf. above p. 92. 

Derived undoubtedly from the plankton. 

Very rare: (jfankvmro r. When the conspicuous star is w^ant- 
ing, the species is difficult to determine. 

rar. armbolophorua (Gri >.). 

C. symholophorm Grun. Diat. Franz .Jos. Land, p. 82, pi. IV (D), figs. 3 — 

Differs from the main speedes in having iTiiich coarser structure. 

Very rare: Moskenstrommen r, Raftsund r. IJke the main 
species planktonic. 

Distribution: The main species occurs in Western Europe, the 
Mediterranean and the antarctic regions, the variety in the arctic 
and antarctic regions. 

C. concinnus AV, Sm. 

Ci\ above p. 93. 

Derived undoubtedly from the plankton. 

Very rare: Gaukvmro, rr; Stene, r. 

Distribafio)i : Cosmopolitan. 

C. centralis Khru., Rattr. 

Cf. above j). 93. 

Derived probably from the plankton. 

Not unfrequont: Moskenstrommen r, Stanrsund r, Raftsund r, 
Stone r. 

Distrihution : Cosmopolitan. 

C. suhhuUiena JpRO. 

C. oculus itidia and. mtml,, p. p. 

Cf. above p. 94. 

Probably derived from the plankton. 

Rare: Moskenstrommen r, Raftsund r, Gaiikvsero r -H* 

Distribu tion : A retie regrions. 

C. borealis }3ail. 

Uail. A meric, Jonrn. 8c. 1856, p. 3. A. Schm. Atlas, pi. 63, f. 11. 

Very rare: Raftsund, rr. Diameter l.SS [i. Coarse structure; 
areoles increasing towards the border, at the centre 3 V 2 , near the 
border 2 on 10 |i; the largest ones only little larger than those at the 
very margin. Ijarge and very conspicuous ,,papillaB“ (poroides). 
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Border sharply defined, dark, striate. The disc vsomewhat convex 
towards the border. 

The specimen found only differs from Schmidt’s figure in 
wanting the „central space". Instead of this space, whicli is, how- 
ever, not mentioned by Rattbay 1. c., a large areolo was present. 

phtribution : Pacific Ocean, especially in the northern region 
(Kamtschatka Sea, Bailey). Cape Wankareina (Clkve). . 

O. deoresoeus Orun. 

Grun. Diiit. Fran/. Jos. Land, p. 28 . A. Schmidt Atlan, pi. 81, figH. 7~0. 

Hattray 1. c. p. 77. 

Perhaps a plankton form, occurring with us like C. mhhullkm. 

Coarse structure, conspicuous „papillaB". Recognizable through 
the rapid decreasing of the areoles outside of V2 radius. 

Rare: Moskenstrommon r +, Stamsund r. Diameter 92 |t or 
less; largest areole.s somewhat outside of Va radius, 2 on 10 ji, at 
the centre smaller, on the border mucli smaller. Border broad, 
sharply defined, striate, with S — o strijc on 10 ji. Central space 
generally absent (answering to var. repleia Grun. 1. c.), sometimes 
present. 

Dwtrihutmi : Faeroe Channel, Franz Josef’s Tjand, Japan, 
Macassar Straits, Florida. 

C , radiatus Khur. 

Of. above p. 92. 

Probably derived from the plankton. 

Rather frequent: Mo-skenstrommen c, Stamsund r+, Svolvier 
r, Ostnesfiord r, Gaukvicro -f, Stone r. 

Distrihidion : Cosmopolitan. 


Islands and in the warmer regions of the Atlantic, Pacific and [n- 
dian Oceans. 

It is very remarkable that this species occurs so far north. 
It is probably a plankton form, most likely a fossil one. 

A<*tinocy<*1a!<i Kiikk. 

A. alwnns Ghun. 

Grl'N. in Van Heitrck Synopsis, jd. f. 12 (rar. (ircticv}<). 

Very rare: Biettesnes— Skroven r; Stciie r. In structure 
Coscmof/isrn.'^-like, as Grunow states intermediate betiveen C. enr- 
raiidus and (\ radiafifs. Central si)ace cinnilar, conspicuous, only 
with a few irregularly scattered puncta. Numerous fasciculi (over 
20) with interfascicular radii, which are more or less plainly ziczae 
bent, especially towards the centre. I'owards the margin, the fa.sci- 
culi are not separated from each other, but form an even radiately 
structured marginal part. Very small and inconspicuous marginal 
apieuli. Border narrow, indistinctly striate. 

Diameter 01 — 00 |i. ; rows of areoles 15 on lo |>.. at the mar- 
gin closer. Ocellus marginal, evident. 

DistrihufimK' Capo VVankarema. Also mentioned from a few 
places of tlie North Atlantic and Arctic Seas. 

A* Ehreubergi ilAi.ra. 

Cf. above p. 95. 

Probably derived from the plankton. 

Not untVequent: Stamsund r, 8volv:pr r, Gaukva»ro r, Steiie -f . 

Dhdrihidion : Cosmopolitan. 


rar. minor A. Schm. 

A. 8chm. Noj(1h. Diat. p. 94, ] 1. H, f. 4. C. fleriiiS A. Scum. AtlaK, pi. 60 

figs. 1 — 4. 

Stamsund r, Svolvaer r, Gaukva^ro r, Stone r. 

var. oculiis iridis (Eunii., Kattu.). 

Flat. A conspicuous central rosette and often a small „central 
space", Areoles largest at or beyond V2 radius, hexagonal, with 
large „papilla“, towards the border rapidly decreasing, at the very 
margin small. Largest areoles 3 on 10 |r. 

This form, which answers very well to Coscinodiacus ocidus 
iridis Khrb. Mikrogeologie pi. 19, fig. 2, is certainly nqt specific- 
ally distinct from CV radiafus, intermediate forms being rather 
frequent. 

Moskoustrommen r, Gaukvmro r. Occurred also in other 
samples. 

C* nodulifer Jan. 

Janiscu. in A. Schmidt Atlas, pi. 59, f. 21. 

Flat. A small, but conspicuous nodule near the centre. Are- 
olos hexagonal, increasing from the (’entre to V4 radius, here 3 on 
10 ji; towards the margin rapidly decreasing, at the border 5 — 6 
on 10 |i. Border sharply defined^ striate, with 0— 6V2 strim on 

10 |JL. 

Answers very well to the figure referred to. 

Rare: Raftsund +, Brettesnos— Skroven r. 

Dhtrilndion : This southern species is found near the Balearic 


A , Ralfsii (W. Km.) Hales. 

Cf. above p. 95. 

More frequent in tlii^ hottom samples than in the plankton 
(from which howeviu* must not be concluded that it is a hottom 
I form): stamsund r, Hvolvau- i* L, Ostnesfiord r, Gaukvicro r-L, 
I Stene r. 

I Dist} ibid ion : Western Europe. Grocniaiid (Ostkip). War- 

I mer 8ea.s. 

A , sparsns (Gheo.) Rattk. 

Ratth. IlHvis. Actinoc. 1890, p. 170. KnpodiHrus nparsus Guko. Tnins. Micr. 

Hoc. JH57. p. 81, pi., lig. 47. 

The de.scription by Rattray docs not answer well to the figure 
referred to. According to this figure, it seems chiefiy to ditfer from 
J. Ehrmbvnji in being more sparsely granulated towards the cen- 
tre, so that only the interfascicular radii reach the central space. 
It is, however, doubtful whether it can really be kept distinct 
from the preceding species. Also A, monilifonnis Ralfs seems to 
bo a species very clo.sely related to A. Ehrrnhiri/i. 

Hpcciinens which seem to belong hero were found in the sample 
from Oaukvacro, r. 

A . crassus V. II. 

Van Hp:urck Kynopsis p. 215, pi. 124, figs. 6, 8. 

Van Hetrick’s figure shows interfasciculate radii, though not 
so evident as those of J. Ehrmhenji, Smaller and coarser forms 
of tho latter species is puzzlingly similar to A. cramis. It is on 
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the wliole doubtful, whether these two species always can be j 
(listiiiiLaushed from each other. I 

A more essential difference than in the structure of the valve | 
is found in the form of the cell (frustule). A. ent^sus has high 
colls, usually higher than broad, with thick walls, also in the con- 
necting zone; here there is also a conspicuous difference in width 
between the two valves. .4. Ehrmbergli, however, forms low cells, 
broader — often much so — than high, and the two valves have 
nearly the same diameter. 

44)0 valve of A. cnis.^us is Hat from the centre to some di- 
stance from the border, where there is a high and steep marginal j 
zone. ‘ 

iSomewhat rare: Stamsund r, Raftsund r, GaukVecro r, Stene r. j 
Occurs also in the plankton samples. I 

DistrUnition : Western Europe. After all, it is most probably | 
identical Avith Eupodiseus missus W. 8m. (Cf. Van HeCrck 1. c. 1 
and Traite d. Diat. p. 524). | 

Note. In the sample from Stene, several broken valves with | 
a rather large disc occuri'ed, somewhat similar to Xunthiopi/xis? j 
umlx/nutu Gkev., cf. Van Hei rck Traite d. Diat. p. 512, fig. 2G3, ; 
which cannot, however, be referred to the genus Xanthiopijxis | 
Ehrr., a doubtful genus including what are probably resting spores | 
of Chmtoaros (cf. 8cHi'TT. in EN<ua:H and Prante., Natttrl. Pflan- I 
zenfamil., Theil 1, Abth. 1 b, p. 148). 8tructuro rather fine, similar j 
to that of Cosci nodiscus ; valve rather convex, with numerous large, j 
slender, conical spines, as in the figure referred to. Undoubtedly j 
a fossil species. 

2* Mclosirvw. 

C/OMoiiio.«iira pulychorda ((tii.vN> Gran. 

Cf. above p. 97. 

Derived from the plankton. 

Very i*arc: Stamsund r, Gaukvicro i*. 

Distrihiition: Cf. above p. 97. As stated before (p. 106) 
thi.s species seems also to occui* singly, and is then easily mistaken 
for Coscinodisciis lineatus. At any rate, forms occur in which the 
peculiar transverse pi’ocessus at the semiradius are wanting. 

ThailaiiMioMira Ci.. 

T. gravida Ci.. 

Cf. above p. 96. 

In bottom samples the strong resting spores (endocysts) of this 
species occur, though seldom (much more so than Avouhl probably 
be the case, if this species generally „ovcrsummers‘‘ on the bottom). 

Rare: Stamsund r +, Svolvicr r. 

Distrihution : Cf. above p. 96. 

T. dreipiens (Grcn.) JiiRo. 

Cf. above p. 96. 

Undoubtedly derived from the plankton. 

Rare; Stamsund r, Svolva?!’ r, Gaukvicro r 4** 

JJistrihution (of Coscinodisens decipirtis Grun.): Caspian Sea. 
Great Britain and Ireland. West coast of Norway. 


nieloffira Ao. 

gramilata (Ehrb), Ralfs. 

Van Heurck SynopsiH p. 200, pi. 87, figs. 10—12. 

Fresh water species. 

Very rare: Gaukvsero, rr. 

Dbtnhution : Frequent in fresh Avater, especially in Western 
Europe. Franz Josefs Land. 

3/. lioespuna Rabenh. 

Van Heuuck Synopsis p. 199, pi. 89, figs. 1—6. 

Fresh water species. 

Very rare: Ostnesfjord, rr. 

Distrihution: Common fresh water species. Greenland (0strup). 

M. Borreri Gkev. 

Grkv. in Hook. Brit. FI. TI, p. 401. Van Heuhok Eynops. p. 198, pi. 86, 

figs. 5 "8. 

Veiy rare: Svoh^ser, rr (rar, ad hispid. Castr.). 

Distrihution: Frequent on the coasts of Europe. Green- 
land (Cl.). 

Paralia sulcata (Eurb.) Cl. 

(a.KVK Diat. Arct. Sea 1876, j). 7. Golliondla snfeata Ehrb., Mikrogeologio 

pi. 18, 1. 

Common: Moskonstrommen Stamsund c, Svolvmr c, Raft- 
sund r 4-, Brettesnes— Skroven r, Ostnosfjord c, Gankvaer0 cc, 
Stone c. 

Distribution : Frequent on the coasts of Europe and America. 
Arctic regions. 

forma coronata (Khrb.) Grun. 

Van Heurck Hynopsis pi. 91, f. 18. GnUionella coronata Ehrb., Mikrogeologio 

pi. as, XXII, fig. 6. 

Rare: Svolvmr r, Stene r, 

Cyclotella Kittz. 

C. striata (KCtz.) Grun. 

Grun. in Cleve et Grunow Arct. Diat, 1880, p. 119. Van Heurck Synopsis 
p. 2ia, pi. 92, figs. 6—10. Coscinodisens striatus Kurz. 

Rare: Stamsund r, Raftsund r, Stene r. 

Distribution: Frequent in brackish water. Western Europe. 
Baltic Sea. Warmer parts of Asia and Africa. 

C. comta (Ehrb.) Kutz. 

Kutz. Spec. Algal*, p. 21. Van Heurck Synopn. p. 214, pi. 92, fig». 16—22. 

Fresh water species. 

Very rare: Gaukvaero, rr. 

Distribution: We.stern Europe. 

IfyalodliiieaM Ehrb. 

K. scoticus (Kl^tz.) Grun. 

Grun. in Joimi. Royal Mior. 8oc. 1879, p. 690, pi. 21, f. 6. Van Heurck Bynops. 
pi. 84, figs. 15—18. Cgclotella s. Kutz. Bacill. p. 60, pi. 1, flgH. 11, lU. 

Frequent: Stamsund r, Svolvaer 4-. Gaukvaere -f e, Stene r 4". 
i IJbtrihutim: Western Europe. Bosporus. Arctic regions. 
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H. aubtili» Bail. 

Bail. New Spec. p. 10, £. 12. 

Perhaps only a form of the preceding species. 

Very rare: Stamsund r, Stone r, 

Distriktlion : -Belgium. Scotland. Finmark (Cl.). America. 
Asia. 

•H. ateUiger 

New Spec. p. 10. Van Hkitrck Synops, p. 218, pi. 84, figs. 1 — 2. 

Frequent: Moskenstrommen Stanisund r -f-, Svolvier r, 
Raftsund r, Brottosnes— Skroven r, Gaukvaero r, Steno r. 

Distribution: Western Europe. Virgin Isles. Spitsbergen 
(uncertain, Cl.). 

PodoMira hormoldea (Mont.) KOtz. 

KCtz. Bftcill. p. 52, pi. 29, f. 84. A. Schmidt Nords. Diat. pi. 8, f. 40. 

Melosim h. Mont. FI. Boliv. 1839, p. 2. j 

Rare: Stanisund r, Svolva>r r, Raftsund r. 

Diiitrihution: Coasts of the North Sea. Greenland. West 
coast of Soutli America. Adriatic Sea. 

Eupodiscew, 

Roperia tessellaia (lUn*.) (inuN. 

Cf. above p. 98. 

Undoubtedly derived from the plankton. 

Rare : Stanisund r 4 » vStone r r. 

DxstrihuHon: AVestern coasts of Europe and Africa. 

AnllM<*aN sculptiis (W. Sm.) Ralfs. 

Kalps in PRITCH. Inf. p. 845, pi. 0, f. 3. Eupodisms it, W. 8m. Brit. Diat, I, 

p. 25, pi. 4, f, 89. 

Common: Moskenstroinmen Svolvter c, Raftsund r, Bret- 
tesnes— Skroven r, Ostnesfjord r, Gaukvaero c, Stone c. 

Specimens occur 'which aro very similar to A. eadatm Bail. 
(A. ScHM. Atlas pi. 32, fi^s. 14—15), but connected with A. 
mdpfus by intermediate form.s: Gaukvaero 4'j Stone r. 

Distrihidion: Coasts of the North Sea. Western Europe. 
Mediterranean. America. A. coelatvs : AVarmcr coasts of the 
Atlantic, Pacilic and Indian Oceans. 

Enpodi^tcuM argus w. 8 m. 

AV. Sm. Brit. Diat., p. 24, A. Schmidt Atlas, pi. 92, figs, 7— -II ; pi. 97, figs. 7—11. 
Van Hbubck Hyuops. p. 209, pi. 117. 

Very rare: Moskenstrommen, rr, only one broken valve. 
Dxstnhitlon : Frequent on the coasts of the North Sea and 
AVestern Europe. America. 

AnlaeodiMCUM Khrr. 

A. Kiitonii Arkott. 

Arnott in pRiTcn. Inf. p. 844, pi. 8, f. 24. A. Schmidt Atlas pi. 88, figs. 5—7. 

Rare: Moskenstrommen }*, Raftsund r, Brettosnes — Skroven r, 
Gaukvaero r. 

All specimens observed have 4 processus and no, or a very 
small or inconspicuous, „central space“. 

It is very remarkable that this tropical species occurs in • 
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Lofoten. A^ery likely fo.s.sil. At present I have no opportunity of 
ascertaining* wdiether the cells have really all been empty. 

Distrifyuiimi: Warmer coa,sts of the lAacitic Ocean, especially 
frequent on the coasts of California. 

A, Johnsonii Arnott. 

Abnott in Pritch. Inf. p. 844. A. Schmidt AiIms pi. 3H. figs, 1. 2. 

A. Kittonii vay. J. Hattr. Rev. of Aulacodisr. p. a7fi. 

A^ery rare: Raftsund r, Ihettesnes— *Skrov(Mi r. 

Differs from the preceding e.specially in liaviiig a conspicuous 
central space and processus of a different shape. A, Kitfotiii is. 
however, said to vary considerably. 

Distrihufion : Tropical coa.sts of the Indian and Atlantic 
Oeean.s. 

4. Astvrolamprciv, 

AotiiioptyrliiiM Kinut. 

/I. iindnlHins (Bail.?) Rams. 

Cfr. above p. 98. 

Frequent: Moskenstrommen r Stamsnnd r Svolva'r r, 
Raftsund r, Brettesnes— ISkroven r, Gaukvano r, Stone r. 

LHitiribtdion : ('oasts of ACestern Europe and the North Sea. 
Arctic regions, ('ape of Good Hope, 

A* Hptvndena (Ehrb.v) Shadh. 

Shadr. in Pkitch. Inf. p. 840. Van Hki rck SynopK. pi. 119, figM. 1—2, I. 
JIaUoittfx HpUmthmit Khub. Abli. Brtrl. Ak. 1844 y 

A^ery rare: Moskenstrommen r, (iaukva>ro rr. 

Diatribtdion: ('oasts of the North 8ea and the Baltic (Greifs- 
wald). 

AfttcroniphalnM heptavtis (BRf.n.) Uai.f.s. 

Cf. above p. 98. 

Undoubtedly derived from the plankton. 

Very rare: Moskenstrommon rr. 

DhinbuUon: Cf. above j). 98. 


5. Biddiilphieic. 

RiddiilpHIa Orav, V. H. (includinjr Amphifrtras p:hrr., Trierrafium Khrr., 

('tralmdus Khrr.). 

B. pulvlwUa (Jrav. 

Gray Arnmg. of Brit. Plaiits, I, p. 294. Van Hkuhck Synops. p. 204, pi. 97, 

fig.s. 1 8. 

Rare: Stamsnnd r, Raftsund r, Brottesnes— Skroven r, Stene r. 
Distribution : Frequent on the we.storn and southern coasts of 
Europe. America. Africa. 

B. regina W. 8 m. 

W. 8m. Brit. Diat. 1 1, p. 50, pi. 48, f. .323. 

rar. 

B, regina A. Sohm. Atlas pi. 119, f. 18 (from Balearic Isle.s), 

Tlie 3 median elevated parts of tiie valve liispid, not .smootli 
as stated by AV. Sm. both in his discription and ffguro. 

A^ory rare: Stene, a single valve. 
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Didrilwtion: Balearic Isles. The main species known from 
flic coast of the isle of Skye. 

B, aurita (Lynob.) BufeB. 

Cf, above p. 99. 

Probably derived from the plankton. 

Frequent: Stamsund -f-, Svolvaer + o, tSteno r +. 
Distriln(tion: Cf. above p. 99. 

B. rhombus (Ehrb.) W. 8m. 

W. Sm. Bi-it. J)iat. 11, p. 49, pi. 45, f. 820. DmtkeUa r. Eurb. 
rar. iri^ona Cl. Van Heitrck Hynopa. pi. 99, f. 2. 

Very rare: Svolvmr r. 

Distrihution : Coasts of the North Hca and Western Europe. 
Finmark (Clevk). 

B. turgida (Ehrb.) W. 8m. 

W. Sm. Brit. Diat. II, p. 50, pi. 02, f. 88. Van Hehkck S>Tiops. pi. 104, ftgs. 1, 2. 

Ceratnuhui t. Ehub. 

Very rare: Svolvair rr. 

Distributim: Coasts of the North Sea aud Western Europe. 
B. Smithii (Hai.fs) V. H. 

Van Hkurck SynopH. p. 207, pi. 105, llgM. 1 — 2. A. Schmidt Atlas pi. 110, 
figs. 5—0. Ch^atanlm S. Ralfs in Pritch. p. 847. 

Very rare: Moskenstrorninen rr, Svclvan’ r. 

Distrifmtion: Coasts of the North Sea and Western Europe. 
Spitsber ge n ? (C l eve). 

B. antediJuviana (Ehrb.) V. II. 

Van IIeurck Synop.*^, pi. 109, ttg«. 4 — 5. Amphitetrafi a. Eiibb., Mikrogeol. 

pi. 21, f’. 25 a -c. 

Rather frequent: Moskenstremmen Stamsund r, Haftsund r, 
Gaukviero r, Stone r. 

Jiifitrihution: Common species, cosmopolitan; very rare, how- 
ever, in arctic regions: Spitsbergen (rr, Cleve). 

B. lata (OiiRv). 

Tricerathm 1. (Irev. Trans. Micr. Soc. 1805, p. 103, pi. 9, f. 20. A. Schmidt 
Atlas, pi. 77, figs. 38—39. Amphitetraa 1. De Toni Syll. vul. If, sect. 8, p. 901. 

Very rare: Raftsnnd r. V'ory similar to the ligures referred 
to in Schmidt’s Atlas. Side of the tetragone 07 {i. Marginal 
pearls 5 on 10 |a; the rows of striie in the corners somewhat 
radiating, 10 on 10 i*.. 

Distribittion: Tropical species, according to De Toni (1. c.) 
only known from Singapore and North Celebes. 

B. far us (Ehrb.) V. 11. 

Van Hecrck Synops. pi. 107, Hgs. 1—4. Triccratium favm Eimu. A. Schmidt 

Adas, pi. 82, f. 2. 

Very rare: Kaftsmid, rr. Side of the triangle 92 |a; 2 areoles 
on 10 |x. 

Distribution: Rather common species, cosmopolitan on tropical 
and temperate coasts. Spitsbergen ((^i.eve, ^doubtful as an arctic 
species ‘’). 


B. arctica (Brightw.). 

Triceratium a, Brightw. Micr. Journ. 1853, p. 250, pi. 4, f. 11. A. Schmidt 
A tla* pi, 79, flgs. 12 — 13. 

Very rare: Steno r. 

forma balwna (Ehrb.). 

Zygoceros b. Ehrb. Mikrogeol. pi. 85 A, XXIU, f. 17. BiddtUphia b, Brightw. 
Micr, Journ. VII (1859), p. 181, pi. 9, f. 15. Van Hburok Synopjs. pi. 112, f. 1. 

Very rare: Steno r. 

Distribution: Arctic regions. Vancouver; Cape of Good Hope 
(De Toni Syll. p. 921), 

B. formoaa (Brightw.). 

Triceratium f. Brightw. Grun. in Cleve ei Grdn. Arkt. Diat. pp. 111—112. 

A. Schmidt AUrh, pi. 79 f. 2. 

Very nearly related to the preceding species, from which it 
difters chiefly in having the centre of the valve irregularly punctate, 
not areolate, witli scattered puncta smaller than the neighbouring 
areoles. 

Very rare: Raftsund r. 

. • 

forma baJwna. 

Answering to the forma balcrna of the preceding species. 

Very rare: Raftsund r, 

B. alicrnana (Bail.) V. H. 

Van Hkurck Synops. p. 208, pi. 113, 4 — 7, Tnceratinm a. Bail. Micr. 

Obft. p. 40, flga. 55 — 56. 

Very rare: Stamsund rr. 

Distribution: Western Europe. West Indies. 

B. punctata (Brightw.) V. H. 

Van Heurck Synops. pi. 109, f. 10 (forma :i-gona), Triceratium p. Brightw. 
Micr. Jonrn. 1866, p. 276, pi. 17, f. 18, non Biddidphia punctata Grev. 1864, 

Very rare: Gaukvairo, rr. Irregularly punctate with puncta 
very different in size, shape and distance from each other, on an 
average 5 on 10 |a. Side of the triangle 40 jx. 

Distrilnition : l.^ropical coasts of America, Africa and Asia. 
The nearly related B. smlpki (Sjiadb.) V, H., which by De Tonx 
1, c. p. 944 is considered to belong to the same species, occurs in 
Western Eui'ope, the Skagcrack, and the Mediterranean. 

B. nobilis (Witt.). 

Triceratium n. Witt. Diat. Simbirsk 1885, p. 34, pi. 10, i\ 8; pi. 11, flgs. 4, 7. 
A. fiCHMiDT Atlan pi. 160, f. 25. Non Biddidphia nobilis Brun 1889. 

A specimen veiy similar to the figure referred to in Schmidt’s 
Atlas (from Archangel) was found: Gaukviero rr; Steno rr. 
Large puncta, irregular in size and shape, intermingled with minute 
ones. Near the margin, larger areoles. In the centre, a con- 
spicuous inward pointing .spine is found. Side of the triangle 56 |x. 

A nearly related species is Triceratium Heibergli Grun., V. H. 
Synops. pi. 112, figs. 9—11 (from Mors). 

Distribution : Only known fossil ft*om Simbirsk. Perhaps also 
fossil in my samples (as is probably also the case with some of the 
other species). 
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B. Weiasei (Grun.)? 

Triceratium Weissei Orun. in A. Schmidt Atlaa pi. 95, f. 2. 

A specimen very similar to the figure referred to (from Arch- 
angel) was found: Stene, rr (a single specimen). Rather coarse 
radiating stinicture of puncta (pearls) ; about C rows on 10 p.. Largo 
circular central space without puncta, only one or two near the 
periphery. Side of the triangle 57 p. 

Might also belong to the genus Trinacruu I have not seen 
a side view of the valve. 

Distribution: Only known fossil (Simbirsk, Archangel). 

iMthfiiia Ao. 

J. enervia Ehrb. 

Eukb. Inf. p. 209, pi. 16, f. 6. Van Heukck Hynop«. pi. 96, 1 — 3. 

Rather frequent: Moskonstrommen rr, Stamsund r, Svolvier r, 
Raftsund r, Brettesnes— Skroven r, Stene r. More frequent on alg®. 

Distribuiion : Coast of Western Europe. Finmark ; Spitsbergen 
(CiiEVE). West Indies; Honduras. 

/. nervosa Kvrx. 

KOtz. Bacill. p. 187, pi. 19, f. 5. Van llKURrK Trait** d. Diat. 452, ))1. 84, f. 891. 

Very rare: Raftsund r. 

Distrihution: Western Europe. Denmark. Arctic regions. 
Honduras; San Prancisko. Kerguelen. 

6 . Chietocerew, 

Hactei'ifiMtrum varians Laud. 

Laud. Trans. Micr. Soc. 1863, XU, p. 8, pi. Ill, figs. 1—6. 

Derived from the plankton. 

Very rare: Stone rr. 

Distrihutim: Neritic plankton species, from the western coasts 
of Europe. Wanner coasts of the Atlantic, Indian and Pacific 
Oceans. Rare off the west coast of Norway. 

€.^hietocero« Ehrb. 

C. atlanticus Cl. 

Of. above p. 100. 

Derived from the plankton. 

Very rare: Gaiikvsero r. 

C. eontortus Schutt. 

Cf, above p. 101. 

Thickened horns, most probably belonging to this species, is 
found now and then in the bottom samples, though seldom. Un- 
doubtedly derived from the plankton. 

C. diadema (Ehrb.) Schutt. 

The characteristic resting spores of this species (Syndendrhim 
diadema Ennii.) occur rarely: 

Stamsund r, Svclvser r, Gaukvaero r. Derived from the plankton. 

Distribution: Cfr. above p. 101. Syndendrium diadema Ehrb. 
also in Peru guano. 


Stephanogonia Ehrb. 

A specimen very similar to S, actinopfyrhas (Ehrb.) Ghitx. 
in Van Heukck Synops. p. Ha.*}, tigs. 2 — 4 was found in the sample 
from Moskenstroramcn. 

Nearly circular. Diameter 70 \i. 15 radii. On the smaller 

upper disc, a coarse spine seems to be found. In other respects 
coiresponds very well to the figure referred to. 

Stephanogania polygona Ehrb. scem.s to bo a similar form, 
perhaps the same. Both are probably lasting spores (cfr. Hchiitt 
in Englek and Pkantl, Natilrl. Ihianzenf., Tli. 1, Abth. 1 b, 
p. U7). 

Distrihution: Both species montione<l are known from „ North 
America^ (Ehrcnherg). 1'he figure mentioned represents a fossil 
specimen from Nottingham deposit. 

Pyx ilia haltica (*ri:n. 

a. 8chm. Nords, Dial. pi. 3, f. 25, Van Heukck Bvnops. pi. 83, f. 2. 

According to the figure in lIuNseii (5ter Ber. Komm. Kiel, 
pi. V, f. 38 c) Pyxilla haltica must be tin; resting spore (eudocyst) 
of llh'izosohmia setiycra Biikjh i’w. 

Undoubtedly der-ived from the plankton. 

Very rar’c: Rhizosolenia setigera i.s a neritic plankton diatom 
from the coasts of Europe ( Wester n E., Skagerak, ModiteiTaneari). 
Pacific Ocean, Indian Ocean; north of South America. Fgxilla 
haltica is known from the Baltic, and fo.ssil from Simhirvsk. 


II. IPexLXLCi'tee Hcuvtt. 

7 . Synedreie. 

My noil ra. 

a. Pusynedra V. H. 
vS. a f finis Ki rz. 

Kutz, Bacill., p. 68, pi. 15, 6, 11. Van Hei jick Hvnops. pi. 41, f. 13. 

var. tahulata (Kutz.) V. H. 

V. H. Synops. pi. 41, f. 9 a. Sf/nedra t. Kutz. 

V^ery rare: Svolvccr r, Ostnesfiord r. 

Distrihution: Fi'cquent on the coasts of Europe. Arctic 
regions. 

vS. kamtschaiica (Jrun. 

OuuN. in Cl. e( dkun. Arkt. Diat. p. 106, pi. VI. 

var. intermedia Grun. 1. c. l*. 111. 

Very rare: 8tara.sund r. 

Distrihution: Kamtschatka, Finmark, Spitsbergen, Greenland, 
Kara Sea, East Cape. 

N. ulna (NtTzscH.) Ehkb. 

Van Hf.urck SynopHis pi. 38, f. 7. 

Fresh water species. 

Very rare: Svolvaer r. 

Distribution: Common fresh water species. 
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b. Ardissonia (De Not.) V. H. 

S» cryataiUna (A a.) Kte. 

Kctz. Bncill. p. 69, pi. 16, f. I. Van Heurck 8jnop». pi. 42, f. 10. Diatoma e. 

Ao. Consp., p. 52. 

Not unfrequent: Stamsund r, Hvolvivr +, Gaukvaero r, 
Steiie r. 

Distribution: Coasts of Westeni Europe. The Mediterranean. 
Finmark. 

S. super ba Kutz. 

Kut/. Barill. p. 69, pi. 15, f. 13. Van Hkurck Trailed d. Dial., p. 316, pi, 80, f. 834. 
Very rare: 0stnesfiord r, Stene r. 

Dwtrihution: Coasts of Western Europe. The Mediterranean. 
Finmark (lur, minor Gkun.). 

S. bacultts Oreo. 

Oreo. Trans. Micr. Soc. 1867, p. 88, pi. 1, f. 54. Van Heurck Synopsis pi. 42, f. 9. 

Very rare; Svolvau' r. 

Distribution : Coasts of Scotland and Ireland. 

c. Toxarium (Bail.) V. H. 

S, undulata (Bail.) W. 8m. 

\V. Sm. Brit Diat. 11, p. 97. Van IIrurck Synopa. p. 154, pi. 42, f. 2. Tox- 
arinm nndulahim Bail. Notes on new sp. and loc. of Mier. Org. p. 15, figs. 24 — 25. 

Not unfrequent: Stamsund r, 8volvter Ostnostiord r+» 
Oaukvaero i*. 

Distribution : Coasts of Europe and North America. Red Sea. 
^5. Hennedyana Orko. 

Grko. Diat. of Clyde p. 532, pi. XIV, f. 108. Van Heurck 8ynops. pi. 42, f. 3. 

Very rare: Stamsund r. 400 long*. 

Distribution : Coasts of Scotland and Belgium. The Mediter- 
■tanean. 

(hyperborea var.?) rostellata Orun. 

Orun. Diat. Franz Jos. Land p. 54, pi. IT, figs. 6 a— b. 

A specimen very similar to the figure referred to ivas found: 
Oaukvaero. 38 |ji x 3 |x. Stria? very fine. 

Distribution: Franz Josefs Land. 

ThalMMMiothrlx niizschioides Grttn. 

Cf. above p. 102. 

Derived from the plankton. 

Very rare: Stamsund r, Gaukva?r 0 r. 

Distribution: Cf. above p. 102. 

^ceptroneiM Ehrb. 

S. marina (Greg.) Grun. 

Grun. in Van Heurck Synops., pi. 37, f. 2. Moidion maHnum Geeo. Diat. of 
Clyde p. 497, pi. X, f. 41. 

Not unfrequent: Stamsund r -4-, Raftsund r, 0stnesfiord r, 
Gaukvaero r, Stone r. 

Distribution: Coasts of the North Sea. Finmark. Balearic 
Isles. 


kamtsobatica Grun.? 

Grun. in Van Hkurck Synopa. pi. 87 , f. 6 . 

A species very similar to the figure mentioned occurred in the 
sample fi*om Stene, r (several specimens). Usually broader than 
the preceding, somewhat variable in shape, at the broader end 
sometimes rounded, sometimes only obtuse. Valve distinctly costate 
with linear pseudoraphe; costae somewhat radiating, 6 — 6 V 2 on 10 |jl. 
Length 38—40 |x, breadth 7—8 |x. Also similar to Opephora pad-^ 
fica Gkun. in V.H, Synops. pi. 44, f. 22. 

Distrikition : Kamtschatka. Opephora pacifica, perhaps the 
same species, in the North Pacific. 

Rhaphoneifi Ehrb. 
jR. nitida (Greo.) Grun. 

Cocconeis n. Oreo. Diat. of Clyde, p. 492, pi. IX, f. 26. Grun, Alg. Novara p, 99. 
Rare: Stamsund r+. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Auckland. 

8. PlagiogrammesB. 

PJa^loi^^rainma staurophorum (Grko.) Heir. 

Hbib. Consp. Dial. Dan. p. 55. jp. Gregonanum Grkv., Van Hburck Synops. 
p. 145, pi. 36, f. 2. Dnitmda siaurophora Grbg. Diat. of Clyde p. 496, 

pi. X, f. 37. 

Frequent: Stamsund r, Svolvau* r, Raftsund r, 0stnesfiord r, 
Gaukvicro +? Stene +. 

Distribution: Coasts of the North Sea and Western Europe. 
Finmark; Greenland. South America. Ceylon, 

Dimereicramnta Bales. 

D, minus (Gbbo.) Rales. 

Bales in Pritcm. Inf. p. 790. Van Heurck Synopa. pi. 36, f, 10, 11 a. 
Devtmda m. Greo. Diat. of Clyde p. 496, pi. X, f. 35. 

Somewhat rare: Stamsund r, Svolvaer r, Gaukvsero r, Stene r-f . 
var, nana (Greg.) V.H. 

Van Heurck Traits p. 336, pi. 10, f. 393. Denticula nana Greo. 1. c. f. 34. 

Rare : Gaukvsere r. Seems to be only a smaller form of the 
preceding species. 

Distribution: Coasts of Western Europe, The Mediterranean. 

D, iulvum (Greg.) Bales. 

Bales 1. c. Denticnla fldva Greg. Diat. of Clyde, p. 496, pi. X, f. 38. Van 
Heurck Synops. pi. 36, f. 28. 

Somewhat rare: Stamsund +, Gaukvsere +, Stene r. 
Distribution: Coasts of Western Europe. Sweden, The Me- 
diterranean. 

dlyphodeAmisi Grbv. 

Williamsonii (Greg.) Grun. 

Cf, above p. 102. 

Rather frequent: Moskenstremmen r, Stamsund +c, Gauk- 
vjBre r, Stene r. 
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Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. 

Go diatana (CiBEaO Gbcn. 

GEtm. in Van Hbobck Synop-i. pi. 88 , 15 — 16 . Dentictila d. Qreo. Diat. 

of Clyde p. 495, pi. X, f. 36. 

Very rare: Stene r; Stamsund r. 

Distribution: Coasts of Western Europe. Sweden. The Me- 
diterranean. 

g. Eunotiese. 

KunoUa Khrb. 

Fresh water species. 

E. arms Ehrb. 

Van Heitbck Synopx. p. 141, pi. 34, f, 2. 

Very rare: Stone r. 

Distribution: Common fresh water species. 

E, major (W. Sm.) Rabenh. 

Van Hcuhck Synop.H. 142, pi. 34, f, 14. 

Very rare: 0stnosfiord r. 

Distribution: Fresh water species from Western Europe. 

E, peciinalis (Dillw.?) Rabknh. 

Van Heorck Synops. p. 142, pi. 33, Agn. 15—16. 

Very rare: Svolvaer r, Gaukvaero r. 

Distribution: Common fresh water species. 

E, prwnqita Ehkb. 

Van Hecrck Synops. p. 143, pi. 34, f. 19. 

Very rare: 0stnesliord r, Stene r. 

Distribution : Northern Europe. America. 

E, hidentala W. Sm. 

W. Sm. Brit. Diat. II, p. 83. 

Very rare: Gaukvaero rr; Stamsund rr. 

Distribution: Great Britain and Ireland. 

E. triodon Ehrb, 

W. Sm. Brit. Diat. I, p. 16, pi. 2, f. 18. Van Heurck Synops. pi. 33, £. 9. 

Very rare: Gaukvmro r; Stene r. 

Distribution: Northern Europe. Switzerland. Cayenne. 

Ceratoncis nrms (Ehrb.) Kutz. 

Van Heurck Train? d. Diat., p. 305, f. 69. 

Fresh water species. 

Very rare: Gaukvmro, r. 

Distribution: Common fresh water species, especially in alpine 
localities. 

JO. Meridioneae. 

Meridion circulare (Grev.) Ao. 

Van Heurck Synops. p. 161, pi. 51, figs. 10 — 12. 

Fresh water species. 

Very rare: Svolvmr. Only two cells of a chain. 
Distribution: Common fresh water species in temperate regions. 


jj. Tabcllariese. 

' Tabellaria flomdosa (Roth) Kutz. 

Van Heurck Synops. p. 162, pi. 52, figs. 10—12. 

Fresh water species. 

Rare: Svolvmr r, Gaukvmro r, Stene r. 

Distribution: Common fresh water .species. 

^trlatella unipunetata (Lvngb.) Ag. 

Cf. above p. 103. 

Very rare: Gaukvau -0 r. 

Distribution: Frequent on the <‘oa.st.s of Europe. Finmark. 
The Red Sea. Cape Horn. 

Rhabdonc^nia Kutz. 

minuium Kutz. 

Kutz. Barill. p. 126, pi. 21, f. II, 4. Van Heurck Synops. p. 166, pi. .■)4, 

figs. 17 — 21. 

Frequent: Stamsund r, Svolvier e, Raftsund r, Gaukva'io r, 
Stene 

Distribution: Frequent on the coasts of Europe, e.speeially 
on the western and northern ones. A retie regions. Cape of Good 
Hope. 

K, arenatnm (Lyngb.) KI tz. 

Kutz. 1. c. p. 126, pi. 18, f. VI. Van Heurck HvnopK. p. 166. pi. 54, figs. 14-16. 
Diatoma a. Lyngb. Hydroph. p. 180, pi. 62. 

Frequent: Svolvau’ Raftsund r, Ciaiikviero r, Stene r 
Distribution: Frequent on the coa.sts of Europe and North 
America. Arctic regions. 

JR. adriaiicum Kutz. 

Kutz. Bncill. p. 126, pi. 18, f. 7. Van Heurck Synops. p. 166, pi. 54, Mgs. 11 — 
13. Tessclla catena Ehrb. Mikrogenl. pi. 22. f. 65. 

Rare: Svolvier r, Raftsund rr, Stene rr. 

Distribution : Frequent on the coasts of Europe and America. 
Finmark (rr Clkvk who remarks (Vegaexped. p. 184) that this 
species else is wanting in the arctic regions). Africa. Paeitic 
Ocean. 

Ciirainniatopliora Khrb. 

G, Mandiva Khhb. 

Van Heurck Synops. pi. 53. f. 7. 

Not unfrequent: Stamsund r, Svolvaer r, Raftsund r, Brottesnes — 
Skroven r, Stone r p. 

Distribution: Northern and western coasts of Europe. North 
Pacilic. Cape Horn. 

O. serpentina Raivs. 

Ralfs in Ann. and Mag. XT, pi. TX f. 5. Van Heurck Synops. pi. 53, figs. 1 -3. 

Frequent: Moskenstrommen r +, Stamsund r, Svolvau' r, Raft- 
aund r-f, Brottesnes— Skroven r, Gaukvau’O r, Stene r. 

Distribution: Frequent on the coasts of Europe. Ceylon. 
Cape Horn. Antarctic regions. 
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G. marina (Lynob.) Kutz. 

KiiTz. liacill. p. 128, pi. 17, f. XXIV, 1—6. Van Heurck Synops. p. 163, 
pi. 53, figs. 10—11. Diatoma m. Lynob. Hydropli. p. 180, pi. 62 A. 

Rare : 8tamsund r. 

Dlsirihidmi: Frequent on the coasts of Europe. Africa. 
America. Ceylon. 

Cr, oceanica Khbb. 

EiutB. Mikrogeol. pi. 19, f. 36 a, pi. 18, f. 87 a. 

Perhaps ought to be united with the preceding species. 
Frequent: Stamsund r4-, Svolvser 4-e, 0stnesfiord r-f, 
Gaukvsere r, Stene r. 

var* macilcnta (W, 8m.) Orun. 

Grun. in Wien Verb. 1862. Van Heurck pi. 63, 2, f. 16. G. macUenta W. Sm. 
Brit. Dial. II, p. 43, pi. 61, f. 382. 

JSvolvser +» Stene r. 

Distribution: Frequent on the coasts of Europe. Greenland. 
Cape Horn. Indian Ocean. 

G, arctica Cl. 

Cl. Diat. Spitsb. 1867, p. 664, pi. 23, f. 1. Van Heurck Synopa. pi. 53, 2, f. 3. 
O. afAcam Eiirb. Mikrogeol. pi. 35 A, XX, figs. 1—2, (non I. c. pi. 18, 

f. 86 a, b). 

Very rare: Stene rr. 

Distribution: Arctic regions. 


12, Nitzachiese, 

ItAcillaria socialis Greo. 

Cf. above p. 103. 

Not unfrequent: Stamsund ■{'> The Ostnes Fiord r, Gauk- 
vaere r. 

Distribution: Coast of Western and Northern Europe. Arctic 
regions. West Indies. 

Mitjssrhla Hass. 
a. Panduriformia Orun. 

IV. panduriformia Greo. 

Grbo. Diat. oi Clyde p. 529, pi. XIV, f. 10*2. Van Heurck Bynopa. p. 172, 

pi. 58, figs. 1 — 3. 

Rare: Svolvjcr r, Stene r. 

Distribution: Western coasts of Europe. Baltic. Adriatic 
Sea. Finmark. Spitsbergen. Indian Ocean. The Red Sea. Cape 
Horn. 

N. conatricta (Greg.) Grun. 

Gri n, in Cl. et Grun. Arct. Dial. 1880, p. 71. Tryhliondla c. Greo. Micr. 
Journ. Ill, p. 40, pi. 1, f. 18. 

Rare: Stamsund r, Svolvaer r, Gaakvaere r. 

Distributmi: Western Europe. The Mediterranean. Cape 
of Good Hope. Cape Horn. Ceylon. 


b. Trjrhlionella (W. 8m.) Grwn. 

2V. narictttaria (BrRb.) Grun. 

Grun. in Cl. and Orun. Ai*ct. Diat. p. 67. Van Hbdbck Synopa. p. 171, pi. 57, 
£. 1. Snrirella natnculans BrAb. in KCtz. Spec. Alg. p. 86. 

Veiy rare: Stene r. 

Distribution: Coasts of the North Sea and Western Europe. 
Spitsbergen (uncertain, Cl.) 

N, punctata (W. 8m.) Grun. 

Grun. in Cl. et Grun. Arct. Diat, p. 69. Van Mrurck Synopa. p. 171, pi. 67, 
f. 2. Trvblionella p» W. Sm. Brit. Diat. I, p. 86, pi. X, f. 76 a. 

Rare: Stamsund r, Svolvaer r, Stene r. 

Distribiitio7i : Coasts of the North Sea and of Western Europe. 
The Baltic. The Mediterranean. 

N. coarctata Grun. 

Grun. 1. c. p. 68. Van Heurck Synopa. pi. 57, f. 4. 

Several specimens which seem to belong here were found: 
Gaukvsero r. 

Distrikition: The Mediterranean; Japan; Cape Horn. 

IV. (Trjrblionella var,?) litoraUa Grun. 

Grun. in Cl. and Orun. Arct. Diat. p. 75. Van Hrdrck Synopa, p. 172, pi, 69 

figs. 1-3. 

Very rare: Stamsund r. 

Distiilmtion : Frequent in fresh and brackish water, 

c. Apiculatsa Grun. 

IV. apicnlata (Greo.) Grun. 

Grun. in Cl. et Grun. Arct. Diat. p. 73. TryhliontUa a, Oreo. Micr. J6um. V, 

p. 79, pi. 1, f. 43. 

Very rare: Svolvsor, r. 

Distribution: Coasts of the North Sea and Western Europe. 
Finmark. Greenland. 

IV. acuminata (W. Sm.) Orun. 

Grun. in Cl. et Grun. Arct. Diat. p. 73. Van Heurck Synopa., p. 173, pi. 58, 
flga. 16—17. Ti'ijhlionella a, W. Sm. Brit. Diat. I, p. 36, pi. 10, f. 77. 

Rare: Svolvser r, Stene r. 

Dhtribution: Coasts of England. The Mediten'anean. 

IV. marginnlata Grun. 

Grun. 1. c. p.72. 

var,? didyma Orun. 1. c. 

Van Heurck Synopa. pi. 58, figs. 14—15. 

Rare: Stamsund r, Svolvaer r. 

Distribution: Frequent on the coasts of Europe. Arctic re- 
gions. Indian Ocean. Pacific Ocean. 

IV. bungarica Grun. 

Grun. in Wien Verb. 1862, p, 568, pi. 22, f. 13. Van Heurck Synopa. p. 178, 

pi. 53, f. 19. 

Species from brackish water. 

Very rare: Svolvaer, n 

Distribution: Frequent in fresh and brackish water. 
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d. Dttbiw Gbun. 

N. littorea Gbuk. (v) 

Yam Hbubck Synopti* pi. 50, f, 01. N. thermcUie v. littoraliB GRcm. in Cl. et 
Ghum. Arct, Diat. p. 78. 

Very rare: Stamsund r. 118 long; 7 keel puncta on 10 |a. 
Similar to V. hybrida^ but is longer and narrower, with more distant 
keel puncta and more exoentric keel. Also Stene, rr. 
Distribtiiim: Newcastle. Lysekil (Sweden). 

e. BiJobatw Grttk. 

JV. bilobata W. 8m. 

W. 8m. Brit. Diat. I, p. 42, pi. 15, f. 118. Van Hbubck Synops. p. 175, 

pi. 60, f. 1. 

Very rare: Ostnesfiord, r. 

Distribution : Frequent on the coasts of Europe (the most north- 
ern ones excepted). Pacific Ocean. 

IV. hybrida Grun. 

Cf. above p. 108. 

Perhaps derived from the plankton. 

Very rare: Stamsund r. 

Distribution: Cf. above p. 103. 

JV. Mitchelliana Greenl. 

Cf. above p. 104. 

Very rare: Ostnesfiord r, Stene r. 

Distribution: North America. Arctic regions. 

f. Inaignea Orun. 

N, inaignia Greo. 

Oreo. Micr. Jouni. V, p. 80, pi. 1, f. 46. 

Not unfrequcnt: Stamsund r, Ostnesfiord r, Gaukvaero r, 
Stene r. 

DMrilndion: Coasts of Western and Northern Europe. Arctic 
regions. Adriatic Sea. Red Sea. 

var, notahilia Grun. 

Grun. in Cl. et Grun. Arct. Diat. p. 84. Van Heurck Synops. pi. 51, f. 6. 

Very rare: Gaukvaere r. 476 |t long; 9—10 striae on 10 9 . 
Dwtrilndion : The Mediterranean. 

var. apathulifera Grun. 

Van Heurck Synops. pi. 61, f. 3. 

Very rare: Stamsund r. 

Distribution: The Mediterranean. West Indies. 

N. Smithii laALFs. 

Ralps in Pritoh. Inf. p. 781. Van Heurck Synops. pi. 61, t 4. 

Not unfrequent: Stamsund -f-f Stene r. 

Distribution : Coasts of Western Europe. Adriatic Sea. Fin- 
mark (var. marginifera Grun.). 


g. Spaihulatse Grun. 

JV. angular ia W. Sm. 

W. Sm. Brit. Diat. T, p. 40, pi. 18, f. 117. Van Heurck SynopH. p. 177, pi. 62, 

fig.'i. 11 — 14. 

Rather frequent; Stamsund r, Svolvier +, Ostnesfiord r, 
Gaukvaere +. 

Distribution: Frequent on the western and northern coasts 
of Europe. The Mediterranean. Arctic regions. Ceylon. Cape 
Horn. 

N. apathulata BrEr. 

BbRb. in W. Brit. Diat. I, p. 40, pi. 81, f. 268. Van Heurck Syniips. p. 177, 

pi. 62, figs. 7 — 8. 

Somewhat rare: Stamsund r, 0stnesfiord, Gaukvaero r. 
Distribuimi : Fi equeut on the western and nortliern coasts of 
Europe. The MediteiTanean. Arctic regions. 

JV. diatana Greo. 

Greo. Diat. of Clyde, p. 580, pi. XIV, f. 108. Van Heurck Synops. pi. 62, f. 10. 

Rare: Stamsund r (several specimens); Ostnesfiord r. 
Distribution: Coasts of the Nortli Sea. The Mcditenanean. 
Red Sea. Australia. Baffin's Bay and Davis’ Strait, Cape Wan- 
kareina (Cl., vaiieties). 

h. Sigmata Grun. 

JV. sigma (Kutz.) W. Sm. 

W. 8m. Brit. Diftt. T, p. 39, pi. 18, f. 108. s. KOtz. Bacill. p. 67, 

pi. 80, f. 114, 

Frequent: Stamsund +. SvoIvot f, Ostnesfiord Gauk- 
vmro r +» Stene r. 

Distribution : Cosmopolitan. 

i. Lanccolatae Grun. 

JV. lanccolata W. Sm. 

W. Sm. Brit. Diat. I, p, 40, pi. XIV, f. 118. Van Heurck Synops. p. 182, 

pi. 68, figs. 1 — 4. 

I have two times seen the wavy longitudinal lines, described 
and illustrated by W. Smith. They were more distinct than the 
transverse striae. 

Vei 7 rare: Stamsund r, Gankvaero r, Stene r. 

Distribution: Frequent on the coasts of Europe, the most 
northern ones only excepted. Indian Ocean. 

k. Nitzcbiella (Uabenh.) Grun. 

JV. longiaaima (UhEb.) Ralph. 

Cf. above p. 104. 

Very rare: Gaukvaero r. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. West Indies. Indian Ocean. 
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<$. ovalis Bu^b. 

KCtz. Baclll. p. 61, pJ. 30, f. 64. Van HBintOX Synops. p. 188, pi. 78, f, 8, 
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13. Surirelleae. 

CampylodlwciiM Ebbb. 

C. decorus Bb^b. 

C. decoi'UH Br^jb. Dint. Cherb. p. 13, f. 2. Van Hkitrck Synopg. i)l. 75, f. 3. 

Not unfrequent: Moskenstrommen r, Stamsund r, 0stnestiord r, 
Ciaukvau ’0 r. 

Distrihation (including the nearly related C. Ralfsii W, Sm.): 
Frequent on the coasts of Europe. (Treenland. Java. Pacific 
Ocean. 

C. RRlfsii W. Sm. 

W. Sm. Brit. Diat. 1, p. 30, pi. 30, f. 2o7. A. Schm. Atlas pi. 14, figs. 2—3. 

Ditters from the preceding species in having a linear (not 
lanceolate) pseudoraphe. Smaller in size. 

Very rare: Stene r, Stamsund r. 

C. anf^ulariH Ukrc^. 

Obko. Biat. of (’lyfla p. 502, pi. XI, f. 58. A. Schmidt Allas pi. 18, f. 7. 

Frequent: Raftsund r, Brettesnes— Skroven r, Ostnesfiord c, 
Stene r. 

Distribution: Scotland. The Skagerak. Arctic regions. 

C. Thuretii Bnfeu. 

Dial.. Cherb. pU 1, f. 8. Van Hbchck Synops. p. 190, i>l. 77, f. 1. 

Frequent: Moskenstrommon r, Stamsund +, Svolva)r r+j 
Raftsund r, Brettesnes—Skroveii r, Ostnesfiord ^•c, Gaukvau'o -fc, 
Stene r -f-. 

Dwirihut'ion: Frequent on the coasts of Europe. Arctic re- 
gions. Indian Ocean. 

C. piirynlii» w. s>i. 

W. 8^. in Brif. Iliat. I, p. 30, pi. 0, f. 5rt. Van Hklrck Synupn. p. 191, 

pi. 77, f. 2. 

Is by some authors considered to be a form of C. Thuretii 
Bheb. (cf, Dk Toni Syll. p. 622) by others to belong to C. decorus 
Breb. (cf. Van IIeubck Traite p. a76j. 

V^ery rare: Stene r. 

Distnlmiion : England. Belgium. 

C. eximiua (iREn. 

Oreo. Diat. of Clyde p. 503, pi. Xl, f. 54. 

Very rare: Stene rr. Only a broken valve. 

Distribution : Coasts of Western Europe. The Mediterranean. 
Red Sea. Indian Ocean. 


Horlrella Ti'RP. 

S. gemma Ehrb. 

Eiirb. Abh. B«rl. Akad. 3840, p. 76, pi. IV, t . 5. Van Hecrck Synops. p. 187, 

pi. 74, figs. 1—3. 

Very rare: Gaukvjere rr. 

Distribution: Frequent on the coasts of Europe. Spitsbergen, 


In fresh and brackish water. 

Very rare: Gaukviere r. 

var, ovata (KfiTz.) V. H. 

VH. Synops. p. 188, pi. 78, figs. 6—7. Surirdla ovata Kutz. 1. c. p. 62, pi. 7i 

figs. 1 — 4. 

Very rare: Gaukvsere r. 

Distrihution: Common species, 

S* faatuosa Khrb. 

Ebbb. Abh. Berl. Ak. 1841, p. 19. Van Heurck Synops. p. 188, pi. 78. f. 18, 

Rather frequent: Svolvaer Raftsund r, Gaukvaere r, 
Stene r*4-. 

var. lata (W. Hm .) VH 

Van Hki’RCK Synops. p, 188, pi. 72, f. 17. Surivflla 1. W. Sm. Brit. Diat. I, 

p. 81, p’. 0, f. 61. 

Frequent: Mo.skonstr 0 mmon r +, Stamsund r, Svolvaer r, 
Raftsund r, Brettesnes— Skroven r, Ostnesfiord r, Gaukvaero r, 
Stene r. 

Distribution: Frequent on the coasts of Europe. Gulf of 
Mexico. 

J4. Achnanthew Cn. 

Arlmantheii Bory. 

A. longipes Ao. 

Ao. Syst. p. 1. Van Hkitrck SynopH. p. 129, pi. 26, fign. 18—16, 

Very rare: Svolvaer r. 

Distribution: Frequent (on algae) on the coasts of Europe. 
The Canary Isles. 

A, brevipea Ag. 

Ao. 1. c. Van Hkurck Synops. p. 129, pi. 26, figs. 10—12. 

Rare: Stamsund r, Stene r, Ostnesfiord r. 

Distribution: Frequent on the coasts of Europe. 

£neaceoiicifii oi. 

Valves ecostate, without marginal loculiferous rim. Both val- 
ves with narrow axial area, rather similar in structure. 

B, pacudomarginata (Grkg.) Cl. 

Ci.. 8ynop». Navic. Diat. II, p. 178. Cocconcia p. Gbko. Diat. of Clyde p. 467, 
pi. IX, f. 27. a. major Obko. 1. o. f. 28. 

Rare: Stamsund r, Raftsund r, Ostnesfiord r, Stene r. 
Distrihuiion : Coasts of the North Sea. Arctic regions. The 
Mediterranean. Red Sea. Indian Ocean. Galapagos Islands. 
Honduras. 

Heteroneift Cl. (includ. Disconeis Cl. 1. c. p. 180 and AcHnoneis 01. 

1. 0. p. 185). 

Valves very dissimilar, without marginal loculiferous rim. Up- 
per valve costate, sometimes only striate, then with broad axial area. 
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If. AllmMtnittna (Gbso.)* 

Finnularia A. Gbbo. Diat. of Clyde p, 488, pi. IX, f. 21. (^(umeiB qmrnerenm 
A. ScHM. Norda. Diat. pi. lU, f. 16; Atlaa pi. 192, figa. 20—24. Rhaphoneis 
q, Gbuk. Wien Verh. 1862, p. 381, pi. 7, f. 24. RavicuJa oi'ulum A, Sghm. 

Norda. Diat. pi. II, £. 12. JHetei oneis q. Cl. 1. c. p. 184. 

„Cost« apparently marginal, strong, about 20 in O.OOl", giving 
the appearance of a narrow marginal band of very strong costae. 
Within this band, however, the valve, on close inspection, is found 
to be marked with similar but much fainter costae nearly to the 
median line. The valve appears to be thicker near the margin 
than in the middle, and this perhaps is the reason why the costae 
are so strong and conspicuous there." (iBEo. 1. c. 

It seems to me that there can scarcely be any doubt that 
Finnularia Allmanniana Gbeo. is synonymous to Cocconeis guar- 
neren$i8 Gbxin. Size, shape and structure agree very well in both 
species. 

There seems to be a marginal rim which has, however, only 
faint traces of loculi. 

Rare: Stamsund r, Stene r. 

Distrilmlion : Coasts of the North Sea. Arctic regions. The 
Mediterranean. 

JT. norve^ica (Gnim.?) 

Cocconeh norvegica Grun., Cl. M0ll. Diat. no. 102 (upper valve, teHt« Cl.) 
A. 8chm. Nord«. Diat. pi. Ill ,f. 18, 1 (upper figure, ^Cocconeis upper valve). 

Upper valve as illu.stratGd 1. c. by A, Schmidt. Instead of 
the median line (pseudoraphe), there is often a linear blank space, 
which sometimes (but rarely) is somewhat irregularly widened. The 
lower valve has a very delicate structure, consisting of close, some- 
what radiating striae, in tW median part of the valve coarser and 
more conspicuous, about 15 on 10 |t, otherwise very faint, about 
20 on 10 I*.. Raphe strait, extending to the margin; the inner 
ends somewhat thickened, separated from each other. A rather 
broad hyaline border, but no loculiferous rim. 

Cl. Synops. Navic. Diat. II, p. 180 mentions that he has 
found a frustulc of Cocconeis hjra with an upper valve like that 
illustrated by A. Schm. 1. c. (pi. Ill, f. 18, 1, upper figure). I 
have, however, found a frnstule, showing this upper valve, in con- 
nection with a lower valve of the structure just described. There 
must therefore here be some mistake, if there are not two different 
species, with very similar upper valves. 

There is a marginal rim, like a somewhat broad hyaline border, 
with only faint traces of loculi. 

Rare: Stamsund r+ (many specimens); Stene r. 

Distrifmtion : West coast of Norway (Solsvik near Hergen). 

Cocconeis Eiikb., Cl. 

Valves ecostate, with a marginal loculiferous rim, dissimilar in 
structure. 

C. scutellum Ehrb. 

Eheb. Inf us. p. 194, pi. 14, f. 8. Van Hbubck Synops, p. 132, pi. 29, figs. 1—8. 

According to Cleve exceedingly variable. It seems, however, 
that he has gone too far when referring so many different forms 
to this species, as he has done (1. c. pp. 170— I7i). 

Not unfrequent, in different forms which only badly answer 


to the varieties described: Stamsund r, Svolvicr f, Ostnosfiord r, 
Stene r. 

Disbibution : Cosmopolitan. 

C. distans Orro., A. Schm. 

Greg. Diat. of Clydn, p. 490, pi. IX, f. 23 (1857, noji Mior. Journ. Ill, p. :i9, 
pl* IV, f. 9, which Oreo. 1. c, p. 491 hininelf dnolar^'M to b«* a var. of (., 

scutellum illustrated as C. distam h^v mistake). A. Schm. Nords. Diat. pl. Ill, 
figs. 22 — 23 (forma minima Pehao.). 

Small specimens, very well answering to the tigures in A. Schm. 
1. c. (f. 2:t entire frnstule) occurred. They liad no loculiferous 
rim, only a hyaline border. Lower valve with vciy faint and in- 
distinct striie. 

There is, however, such a remarkable agreement witli a form 
of C. seutelluni, most probably tlie one, mentioned above, wliich at 
first was figured by Gkegobv as V. ilUtmi-'i, that 1 do not feel 
quite sure if not these two foi'ins after all belong together. "I’lie 
only difference seems to be the larger marginal areoles wliicli arc 
wanting in the true C. (lixtuns. 

The variety of xcufi'lhnii just mentioned ditfers remarkably 
from the common forms. 'I’here is a narrow maiginal rim, but no 
loculi. Lower valve with straight rapin', .stretching to the, margin. 
Median pores somewlial separated from each other. Axial area 
indistinct excei)t towards the central nodule, wliere it suddenly di- 
lates into a small, round, central one. Striie finely radiating, mueli 
curved towards the ends of the valve, most conspienons near the 
margin, distinctly punctate, about 14 on 10 i>.. A narrow striate 
border with stri® somowliat closer and less conspicuous than the 
marginal stri® of the valve, LI-IO one 10 p. .38 p x 29 p. 

Smaller speeimens set'in to pass insensibly into such foims, 
which A. ScH.M. lias figured 1. e. 

Very rare: Stamsund r. 

Distrihiitim: Coasts of the North Sea. The MeditoiTunean. 
Indian Ocean, Central and Arctic Anieriea. Sea of Kara. 

C. I,vra A. 8< hm. 

A. Hchm. Nords, Dint. pl. HI, f. figure lower v;dvr>, left fifrure upper 

Viilve). 

A.S mentioned above I think there must be soino mistake, when 
Cl. mentions having seen a frnstule of this species with the upper 
valve of the species above named Hvicroncis vorreijicn. Though I 
have seen no entire frustiile of C. If/ra, 1 should tiuiik that A. 
ycHM.’s illustrations to which I have referred, belong together, which 
also answers very well to the dimensions. I have repeatedly found 
this upper valve in connection with a loculifei-ous lini with (> loculi 
on 10 !«.. The species consequently is no Disco)ms Cl., hut belongs 
to Cocconeis or Flenroneis, 

The remarkable lower valve occurred sparsely in my material, 
but corresponded in size and shape precisely to the supposed upper 
valve. Its structure is puzzlingly similar to that of small forms of 
Navicula Ij/ra var. aUaniiau On one side of the valve between 
the furrows and the margin, there is, however, an indistinct blank 
line or furrow, parallel to the main furrows, whicli is absent in 
the Navicula mentioned. 

Upper valve with transverse and longitudinal costae, the latter 
a little closer than the former. Between the costie there is, there- 
fore, a single row of conspicuous areolae. 

Rare: Stam.sund r (both valves); Htenc r (upper valve only). 

IHstrihution : West coast of Norway. 
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PlearonciH Cl. i. c. p. 181. 

Marginal loculiferoiis rim. Upper valve costate. Between the 
costse double rows of small pearls. 

P, costata (Oreg.) Cl. 1. c. 

CocconeU c. (Ireg. in Q. M. J. Ill, 18r>5, p. 39, pi. 4, f. 10. Van Hegrck 
B ynop.H. pi. 30, figs. 11 — 12. 

Has a broad and well developed loculiferous rim. 

Rare: Stamsund r, Ostncstiord r, Htene r. 

Distrihidion : Coasts of the North Sea. Arctic regions. The 
Mediterranean. Canada. Auckland. 

P. pinnatn (Greg.) 

Cocconris p. Grro. Micr, Journ. VII, p. 79, pi. 8, f. 1. Van Ueurck Synopa. 

pi. 30, figH. 6—7. 

Lower valve: The raphe tine, straight, stretching to the ends 
of the valve, in the middle with clavate ends, somewhat separated 
from each other. Axial area not visible, central one very small, 
roundish. kStriie very faint, not distinctly seen on iny specimens. 

There is a marginal rirn with rudimentary loculi which are 
less than half developed, but very well visible, 4 on 10 p.. A 
distinct hyaline border. This species seems on the whole to be 
closely related to Pleuroneis costata though undoubtedly a separate 
species. 

P. hritannica (N.f:G.) Ol. 

Cl, 1. r. p. 181. Cocconeh h. KiiTR. 8p. Alg. p. 890. Van Heurck Synops. 

pi. 30, figs. 1—2. 

Very rare: Stamsund rr. 

I)istribi(tion: Enjrland. The Mediterranean. The Barbiidoes. 

KhoicoHpheniM (iuiN. 

R* enrvata (KCtz.) Grun. 

Grun. Aj.g. Novara p. 8. Gomphmema c. KCtz. 1833. Gomphoncma minutis- 
sima EHitB. Mikrogeologie pi. 35 A, XII, f. 5, non G. niinutisitima Gukv. (earlier 
name, = G. ejcvjuum Ki'TZ.). 

In fresh or bracki.sh water. A coarser form (var. marina 
Van IIkurck Synops. pi. 20, f. 4) marine. 

V^ery rare: Svolvaer r, Ostnesfiord r. 

Distrilnition: Cosmopolitan in fresh and brackish water. 

J5. Gompbonemese, 
liioiiiphoiiema Ao. 

G, conatrictum Ehrb. 

Ehkb. Abh. Berl. Ak. 1830. Van Heurck SynopH. p. 123, pi. 23, f. 6. 

Very rare: Svolvaer r. 

Distribution: Common fresh water species. 

O. exigunm Kutz. 

Kutz. Bacill. p. 84, pi. 30, f. 58. 

var, pachyclada (Br^b.) VH. Synops. pi. 25, figs. 31—82. 
Gomphoncma p, BrRb. ConsiU. p. 21. 

Very rare: Stene rr. 

Distrihution : West coast of France. Arctic regions. 


G, kamtacbatlcum Qbuk. 

Gbun. Ca8p. 8ea Alg. p. 12. Van Hrorck Bynops. 25, f. 29. 

Very rare: Svolvser, rr. Valve 45 x 8 |ji, narrow, clavate, 
with rounded broader end. Axial area narrow, dilated to an oblong 
central area. Striae little radiating, coarser outside the central 
area, about 15 on 10 |ji, in the middle only 11. 

Distribution: (Marine). Arctic America and Asia. Iceland. 


j 6 . Navicnlesd, 

Anrlcala complexa (Grig.) He T. 

Be Toni Syll. p. 347. Amphipora complexa Greg. Dial, of Clyde p. 508, 
pi. XTI, f. 62, Van Heurck Traits d. Dial. p. 267, pi. 29, f. 807. 

Probably derived from the plankton. 

Very rare: 0stnesliord r. 

Disiriindion : Cf. above p. 108. 

TropidonelM Cl. 

T. maxima (Greg.) Cl. 

Cl. Bynops. Navic. Dial. T, p. 26. Amphiprora m. Greg. Diat. of Clyde p. 507 
pi. XIl, f. 61. Van Heurck Synops. p. 120, pi. 22, figs. 4—5. 

Somewhat rare: Stamsund r, Svolvaer r, the 0stnesfiord r, 
Stene r +, Gaukvsero r. 

Duitributmi: Coasts of the North Sea and Ireland. The 
Mediterranean. Finmark (var. dubia Cl. et Gbun.). Indian 
Ocean. 

T, Jepidoptera (Greg.) Cl. 

Cl. 1. c, p. 25. Amphiprora 1. Greg. Diat. of Clyde p. 505, pi. XII, f. 59 a, b 
(non c). Van Heurck Synops. p. 120, pi. 22, flgs. 2—8. 

Not unfrequent: Stamsund t', Svolvaer r, the Ostnesfiord r, 
Stone r -t , Gaukva^ro r. 

Distrilmtion: Coasts of the North Sea and Western Europe. 
Finmark. The Mediterranean. West Indies. Indian Ocean. Pacific 
Ocean. 

Donlcinia Bales. 

D, recta (Donk.) Grun. 

Orun. in Van Heurck Synops. p. 119, pi. 17, f. 9. PleuroHigma r. Donk, 
Micr. .Toiirn. VI, p. 23, pi. 3, f. 6. OyroHigma r. Cl. Synops. Navic, Diat. I, 

p. 119. 

Very rare: Stamsund, r. 

Distrihution: Coasts of the North Sea and Western Europe* 
The Mediterranean. Florida. Pacific Ocean. In^lian Ocean. 

X>. carinata (Donk.) Halps. 

Ralps in Pbitch. Inf. p. 921. Van Heurck Trait4S d. Diat. p. 248, pi. 86, f, 912. 
Heurosigma c. Donk. Micr. Joum. VI, p. 28, pi. 8, t 6; Cl. 1. c. p. 44. 

Rare: The Ostnesfiord r, Stene r, Gaukvsero r. 

Distritmtion: Coasts of the Noiih Sea and Ireland. Sea of 
Kara. Davis’ Strait. Balearic Islands. 
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Pleuronia^ma w. Su. 

a. Mupleurosigma* Stviw in three directions (transverse and oblitiue). 

P. nubecula W. Sm. 

W. Sm. Brit. Diat. 1, p. 64, pi. 21, f. 201. 

var. subrecta Cl. 

Cl. Synops. Navio. Diat. 1, p. 8.5. Plenronigma h. Ol. in (.’l. et Orun. Arct. 
Diat. p. 58. pi. 8, f. 72. 

Very rare: Stainsund, r. 254 |l x 21 ji; oblique strise 18 
on 10 |i, angle more than 60”, transveryo strue indistinct. Raphe 
central, almost straight. Somewhat broader in the middle, with 
obtuse ends. 

Distrihutmi (of the variety): Finmark. Gi'cenland. Sea of 
Kara. Balearic Islands. 

P. elongatum W. Sm. 

W. 8m. Bl it. Biiit. I, pi. 20, f. 199. Pera«allo Moiiogr. Phjuros. pi. II, llgs. 20— 21. 

Very rare: The Ostnesfiord r. 

IJwtrlhidwn : (^oasts of the North Sea and Ireland. Baltic. 
Arctic regions. The Mediterranean. Caspian Sea. North America, 
cast coast. Pacific Ocean. Indian Ocean. 

P. rigidnm W. 8m. 

\V. Sm. Brit. Dirtt. I, p. 04, pi. 20, f. 198. PkhaOAI.LO 1. c. j)l. VI, figs. 4 - 6. 

Very rare: Stamsund r, Ciaukvmro r. 
l)lstrihHtl(m : Coasts of the. North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacific Ocean. West Indies, Straits of 
Magellan. 

P. Nornianni Ralfs. 

Balfs in pRiTtJii. Inf. p. 919. P. affine Ghun. in i'l,. et Grin. Arct. Dint. p. 
ol. Van Hkitrck Synops. pi. 18, f. 9. 

Freiiuciit: Stamsund r, Svolva3r c, the Ostnesfiord +c, Steno c, 
Gaukvsero +. 

l)hdrilnttion: Coasts of the North Sea. The Mediterranean, 
Spitsbergen. Davis’ Strait. East coast of North America. Pacific 
Ocean. The Red Sea. 

P, strigosum W. 8m. 

W. Sm. Brit. Diat. I, p. 64, pi. 21, f, 203; pi. 28, f. 208. Perao. 1. c. pi. V, 1—2. 

Vci’y rare: Stamsund r, Svolva'r r. 

Dwtrihution: Coasts of the North Sea. The Mediterranean. In- 
dian Ocean. Africa. Aineiica. 

P. formosnm W. Sm. 

W. Sm. Brit. Dint. I, p. 68, pi. 20, f. 195. Van Hefrck Synopa. p. 116, 

pi. 19, f. 4. 

Rare: Stamsund r, Stene r, Gaukvfero r. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. The Rod Sea. Indian Ocean. Pacific Ocean. 
West Indies. 

P. speciosum *W. Sm. 

■W. 8m. Brit. Diat. I, p. 63, pi. 20, f. 197. Perao. 1. c. pi. II, 6g«. 13—16. 

Very rare: Stene, r. 


Distribution: Coasts ol the North Sea. 1'he Mediterranean. 
Indian Ocean. Pacific Ocean. West Indies. 

b. Gyrosigma (Hass.). 

P. attenuatum (Ki’xz.) W. Sm. 

W. Hm. Bril. Dial, 1, p. 68, pi. 22, f. 216. 

var, scalprum Gaill. «*t Ti rp. 

Gaill. et TriiP. Mom. (in XV, j»l. X, XI, f. 8. P. ornmintihim W. Sm, 

Brit. Diat. J, p. 66, pi. 21, I’. 209. 

Very rare: The Ostnesfiord, r. 

Distrihution (of the variety): North Sea, braekisli and marine. 
P. baltwum (Khk» ) W. Sm. 

W. Hm. Brit. Diat. T, ji. 66, pi. 22, f. 207. ynvktihi b. Kiirr, AWh. Bc*rl. 

Ak. 1830. p. 114. 

Very rare: Stamsund i’, Svolva*r rr. 

Distribution : Cosmopolitan in warm and temjierate regions. 

KliolooMlicma (iuL'N , Pku. 

K, arviieum Ci.. • 

Gl. Dint. Arct. Sea p. 18, pi. Ill, f. 16. Pkra.jallo Men. Plciir. pi. X, tii{«. 
16 — 17. (» f/rofilf/ntti a., I ’l.. 8ynnp<*. Na\ iir. Dial. 1, p 119. 

FreMpient: Stamsund r, the Ostnostiord 1- e, (lankvaM'O c. 
Distritiutlon: St'otlaiid. W(‘st coast of Norway, frequent. 
Arctic regions. 

NeoliofropiM ci,. 

8* latvatrUUa (Bui:n.) ri.. 

Gl. SynopM, Navio. Diat, 1. p. 72. Amithipf <>Kt t, BRfiR. in Kutz. Sp. Aljf. j>. 93. 

SroJioplenm I. Grvn. In Van Hki kck Synops, pi. 17, l\ 12. 

Very rare: Stamsund r. Stene r. 

Distribution: (’oasts of the North Sea and Western Kurope. 
(Caspian Sea. East coast of North Ameiica. West Indies. Cali- 
fornia. 

$i4<*olio pie lira tumida (BhEr.) Rabknh. 

Hahknh. Fl. Kill’. Al|f. p. 229. Van Heckck Synops, j>. 112, j)l. 17, HpfH. 11, 13. 

yarkiila t. BrEr. in Ki'TZ. Sp. Al^. p. 77; Gl. 1. c. p. 155. 

Very rare: Gaukva*ro, r. 

Distribution: Coasts of the Nortii Sea and Western Europe. 
Franz . Josef’s Land. Black Sea. ('ey Ion. Sidney. 

PNeiidoaniphiiirora gl. 

Gl. SynopN. of Navic. Diat. I, p. 71. 

According to Clkve the following species has 2 chromato- 
phores peculiar in shape and position. 

P, stauroptera (Bail.) C^l. 

Gl. 1. c. Amphora fftanroptern Bail. Smiths. Gontrib. VII, p. 8, Hgg. 14—15. 
Amphiprorn obtusa, Ghko. Diat. of Clydn j). 506, pi. XII, I'. 60 ami f. 59 c („AmphU 
prora lei.idoptera'^ (1rf.(.»., non f. 59 », b.). A. 8 chm. NordM. Diat. pi. Ill, f. 1. 

Very rare: Stamsund r, the Ostnesfiord r. 

Distribution: North Sea. Finmark. Sea of Kara. Nova 
Scotia. Sidney. (Cl. 1. e.). 


27 



210 


E. Jorgensen. 


CalofielM C).. 

(’I,. Xnvic. I, p. 46. 

Valve striate; stritT parallel, except at the ends, crossed on 
each side of tlie raphe by one or more lonjji'itudiual linos. Con- 
nectini,'' zone not complex. 

C. liber (W. Km ) ("l. 

(!j.. 1. c. p. 'i4. Snvlcula 1. \V. Km. Orit. Diat. I. p. 4H, pi. 16, f. 136. 
var. linefiris ((iiu N.) VH. 

VH. Synu|>s. pi. 1‘2, f. 35. yariciila 1. (luiN. Verb. I860, p. 546. pi. 3, f. 2. 

Frequent: Htarnsund f, Svolvier the 0stnestiord r-|-, 

Raftsiind r, Stene r+, <*aukv<ero t . 

DistribHiion : (cosmopolitan. 

var. maxima ((treo.) 

Naviniln m. Oreo. Diat. of ClyUc p. 487, pi. TX, f. 18. A. Bciim. Nurd«. Diat^ 

pi. Jl, f. 4 1. 

Frequent: Htamsund 4 c, Stene r-| . 

DMribufhm: (!oasts of the North Sea and Western Europe. 

var* eton/lata (iha^.) Vl. 

Cp. 1. c. p. 55. Navlmla e. Giurs. in A. Scum. Nords. Diat. 91, pi. II, f. 42. 

Very rare: Stamsund r. 

l)istnbt(fmi : Foasts of the North Sea. Indian Ocean. (3olon. 
C, consiwilift (A. Kchm.) Cl. 

Cl. 1, c. p. 57. yorknln c. A. Scum. Nords. Diat. p. 91, pi, 11, f. 46. 

Very rare: Stamsuml r. 

l)istrib)ition : North Sea. Balearic Islands. 

C\ mnylmbama (Bouv.) Cii. 

Cl. I. c. p. 58. Navivula a. Bouv KncvcI. imdln, t. 2. Van Heurck Synops. 

j). 102, pi. XI, f. 7. 

Very rare: Stene, r. 

Distribution: In brackish and freshwater, frequent especially 
in Northern and Western Europe, ('aspian S(ia. 

C. brevis (Oreo.) Cl. 

Cl. 1. c. p. 61. yamnila b. Ghko. Diat. of Clyde, p. 478, pi. IX, £. 4. 

A. Scum. Nordn. Diat. pi. II, f. 15. 

Very rare: Stamsund r, the Ostnesiiord r, Stene rr. 
Distribution: North Sea. Arctic reg’ions. 

C. blanda (A. 8chm.) Cl. 

Cl. 1. c. p. 62. yancuhi h. A. Scum. Nord.s. Diut. p. 90, pi. 11, f. 27. 

Very rare: Stam.sund rr, the Ostnestiord r. 

Distribution: Coasts of the Noi’th Sea. Black Sea. Indian 
Ocean. Pacific Ocean. 

C. musea (Greo.) Cl. 

Cl. 1. c, p. 65. yavicttln w. Greo. Diat. of C:iyda, p. 479, pi. IX, f. 6. 

A. ScHM. NoiiIk. Diat. p. 86, pi. I, f. 15. 

Very rare: Stamsund r. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Indian and Pacific Oceans. West Indies. 


^chlsoiiema Ao. 

S* Grevillei Ao. 

Ao. Consp. p. 18. Van Hkckck Synops. p. 110, pi. 16, f. 2. 

Rare: Stamsund r, Svolvmr r. 

Distribution : Coasts of the North Sea and Western Europe^ 
frequent. Arctic I'e^ions. West Indies. California. Kerguelen. 

S* cruclgerum W. 8m. 

W. 8m. Brit. Diat. II, p. 74, pi. 56, 6/^. 854; pi. 57, f. 356. Van Heurck 
S ynops. p. no, pi. 16, f. 1. 

Rare: Svolvau’, r. 

Distribution: (Coasts of the North Sea and Western Europe. 
The Baltic. 

H#anronei» Ehrb. 

S. salina W. Sm. 

W. Sm. Brit. Diat. I, p. 60, pi. 19, f. 188. V^\N Heurck Synops. p. 68, 

pi. X, f. 16. 

Rare: Stamsund r, Stene r. 

Distribution: Coasts of the North Sea. The Baltic. The 
Mediterranean. Black Sea. 

S. Gregorii Kai.vs. 

Kalfs in Pritch. Inf. p. 913. Van Heurck Synops. p. 68, pi. A (suppl.), f. 4. 
S. (imphio.rt/i^ Gup.o. Micr. .To urn. IV, p. 48, pi. V, f. 23. 

Rare: Stamsund r, Gaukvmro r. 

Distribution: Coasts of tlio North Sea. Black Sea. (yaspian 
Sea. East coast of North America. Sea of Kara. 

N. phmiicrnteron Khbb. 

Khrb. Am. pi. II, 5, f. 1 etc. Van Heurck Synops. p. 67, pi. IV, f. 21 
(var. (jenuina Cl. Synops. Navic. Diat. 1, p. 149), 

V^ery rare: Stene, r. 

Distribution: Fresh water species, especially frequent in Nor- 
thern and Western Europe. America. Now Zealand. 

Ifavirnla Borv. 

a. OrtliOSticbie Ci.. Synops. Navic. Diat. I, p. 107, 

^'alves with small puncta, arranged in parallel transverse striae 
and also forming straight longitudinal ones, crossing the former at 
right angles. 

N. cuspidatu KOtz. 

Kutz. Bacill. p. 94, pi. Ill, 24, 37. Van Heurck Synops. p. 100, pi. XII, f. 4. 

Very rare: Stamsund r, the Gstnesfiord r. 

Distribution: Common fresh water species. ^ 

b. Pnnotatsc Cl. J. c. IT, p. 37. 

Coarse puncta, arranged in transverse striae (radiate at the 
ends) but not in straight longitudinal rows. 
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JV. humerom Bnim. 

in W. Sm. Brit. Dial. II, p. 98. Van Hkhrcx Hynops. p. 98, pi. XI, f. 20. 

Very rare: Raftsund r. 

Distribution: Coasts of the North Sea. Baltic. Arctic re- 
gions, The Mediterranean, Black Sea, Caspian Sea. The Red 
Sea; Indian Ocean. Sidney. Cameroon. 

iV. monilifera Cl. 

Cl. 1. c. p. 48. V. gramlntn BrAb. in Donk. Micr. Journ. VI, p. 17, pi. Ill, 
f. 19, non N. yranulata Bail. 

Very rare: The Ostnestiord r. 

var, beteroaticba Cl. 

Cl. 1. c. N. granxdatn A. Schm. Atlan, pi. 0, 15—10. 

Very rare: Raftsund, r. 

Disirihution (of the main species) : North Sea. Ceylon. 
Madagascar. The var. only known from Hungary, fossil. 

N* latisaima Grrg. 

Grrq. Micr. Journ. IV, p. 40, pi. V, 4, 4*. A. Schm. Nordn. Dint. pi. I, f. 30. j 

Frequent: Moskenstroinmen r 4“, Svolvmr r, the Ostnesliord r, j 
Raftsund r, Stone r 4 - | 

Dlairilmtion : Coasts of the North Sea. Finmark. The Me- j 
diterrauean. Black Sea. Indian Ocean. Pacific Ocean. i 


var. kefwiufSensis (Kurb.) Ci.. 

Ol. 1. c. p. 18. l^innidm'ia k. Khrb. JUn-I Ak. 1840, p. 20. Namida k. 

A. Schm. Atlas pi. 47, 01—02. 

Very rare: Svolvier. 141 |i. long. 

Distribution : Brackish water : Scotland. 

N. dlgito-radinta (tiuEJi ) A. Soiim 

A. 8ciim. Noid.s. Dint. j». 92. ]il. Ill, f. 4. Puinuhtria d. (rKK(i. Micr. Joiirn. 

IV. pi. I, f. 32. 

Frequent: Stamsund t-, Svolva*r r, the Ostm'.sliord r, Stone r. 

, Distribution: Coasts of the North Sea. Arctic regions. Cas- 
j piaii Sea. New York. 

N, directa \\. 8m. 

j W. 8m. Hrit. I)iat. 1, p. 50, pi. 18, f. 172. A. Schm. AMuh pi. 47, 4 -5 

(I'dr, gen tuna Ci.. 1. <•. p. 27). 

Rare: vStamsund r -h, the (Xstnestiord r, Stone r. 

Distribution: Coa.sts of the North Sea. Arctic regions, ^"okohama. 

var. remotai Gri n 

Grdn. in Cl. et Giu'N. Arct. Dint. )». .39. A. Schm. NokIs. Dint. pi. 111. f. 2. 

Somewhat rare: Stamsund tlu^ Ostnestiord r, (faukvaro r. 
Distribution: (^oasts of the North Sea. Arctic regions. The 
Mediterranean. J^ed Sea. Central America. 


N. punctulata W. 8m. | 

W. Sm. Brit. Diat. I, 52, pi, 10, f. 151. Van Hruhck 8yno})H. p. 98, ]>1. 11, f. 10. ; 

Very rare: Stamsund r. j 

Distribution: Coasts of the North Sea. Arctic regions. The j 

Mediterranean. Caspian Sea. America. Indian Ocean. i 

i 

N. frauduienta A. 8cum. ! 

A. 8ohm. Atlas ])l. 70, f. 00; Norda. Diat. pi. Ill, f. IBg (witl»out name). 

Rare: Stamsund r j-. Many specimens. 

Distribution: North Sea. Soba.stopol. 


var, suhtilis (Ghku.) cl. 

(‘l. Vegn p. 407. Finmdarin s. Giuco. J>iat. of Clyde, p. 188, pi. IX, t’. 19. 

Rare: v^iene r, Oaukvau'o i'. 

Distribution: Scotland. Arctic regions. 

N. bnmarchica (Cl. <>1 Gnrx.) Cl. 

Cl. 1. e. p. 28. Stanroneis f. Cl. et GacN, Arct. Dint. p. 47, pi. Ill, f. 03. 

Very rare: Stene, rr. Very similar to the figure quoted, 
though wanting the faintei* or blank lateral areas. Also very 
similar to N. trausituns forma minuta Cl. Vega pi. 80, f. 87. 


c. Lineolatw Cl. 1. c. II, p. 10. 

Radiate or parallel stria*, transversely lineate. 

N. radiosa Kut/. 

Kutz. Bacill. p. 91, pi. IV, t 23. Van Heurck Synops. p. 83, pi. 7, f. 20. 
Incl. Pinnularia acuta W. Sm. Brit. Diat. I, p. 50, pi. XVIII, f. 173. 

Rare : Stone, r. 

IHstrihutmn: Frequent fresh water wspecios, especially in Nor- 
thern and Western Europe. Asia, Africa, America. 

N . peregrina Ehrb. 

Khrb. Am. p. J33, pi. l.j, figs. 5—0, A. Schm. Atlas pi. 47, figs. 57—60. 
Very rare: Gaukvaero, r. 

Distribution: Brackish water. Coasts of the North Sea. Bal- 
tic. Adriatic Sea. Arctic regions. America. Pacific Ocean. In- 
dian Ocean. 


N. frigida Gri n. 

Grun. in Cl et (.run. Arct. Diat. p. 39. (iui'N. Dint. Frau/ dos. Land, p. 103, 
pi. 1, f. 25. Xavitnila kaxiana v. frigida Cl. 1. c. p. 28. 

Probably derived from the plankton. 

Rare: Stamsund, r 

Distribution: Arctic regions. Cf. above p. 105. 

N. canccllata Donk. 

Donk. Brit. Diat. p. 55, pi. 8, figs<. 4 a, 1>. A. Schm. Nords. Diat. pi. 11, 

tigs. 30 37. 

Very variable, probably also including X. zostmdi and N. north- 
umbrica. 

Very frequent: Moskeiistrommen +, Stamsund 4-, Svolvmr 4-j 
the Ostnestiord 4“» Raftsund r, Stene 4- c, Gaiikvjero cc. 

Distribution : Coasts of the Nortli Sea. Baltic. Arctic re- 
gions, The Mediterranean. Indian Ocean. Pacific Ocean. Ker- 
guelen. 
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r«r. Gregorii (Ralks.) Grun. 

Grun. in t'L. and Grun. Arct. Diat. p, 87 . ^'avicula Gregorii Ralfs in Tritch. 
fiif, p. i^Ol. A. 8 chm, Norda. Diat. pi. II, f. 22 . 

Very rare: Stainsund r, Gaukviero r. 

JJistrihidion : Cxiasis of the North 8ea. Baltic. Arctic regi- 
ons. Pacific Ocean. Kerguelen. 

N, northumbrica Donk. 

Donk. Mier. Jourii. I, p. 2 , pi. I, f. 5 . A. ScHM. Atlas pi. 47 , figs. 19 — 20 . 

Very rare: Stamsund r, 8teue rr, 

Distrihiition : North Sea. 

N, zoster eti Grdn. (0 

Gnuk. in Wien. Verb. 1800 p. 528 , pi. IV, f. 28 . A. Schm. Atlas pi. 47 , f. 43 . 

Rare: Stamsund r, Stone r, Gaukvtero r. 

JJistribution: The Mediterranean. Indian Ocean. Pacific 
Ocean. Brazil. 

37 . fortis (Grf.o.) Donk. 

Donk. Brit. Diat. p. 57 , pi. 8 , f. 8 . Pivnularia f. Ouko. Micr. Journ. IV, 
p. 47 , pi. V, f. 10 . A. 8 CIIM. Atla.s pi. 40 , ttgs. 37 — 89 . 

Perhaps only a coarse variety of A. canccUatn. 

Very rare: Stene, r. 

Distrilmtion: North Sea. Arctic regions (Spitsbergen, Fiumark, 
Greenland). 

N* rosteJlata (Guf.o.) A. Scum. 

A. SoiiM. Nords. Diat., ©.vpl. ad pi. II (,.N. rostellaria Greo. V“) Fnwularia r. 
Greo. Diat. of Clyde p. 488 , pi. TX, f. 20 , 

Very rare: Stene, r. Probably the same species as the follow- 
ing one. Tliere does, however, really exist a form answering to 
Gregory’s figure, without a centi'al transverse area. 

Bistrihution : Coasts of the North Sea. 

N. erncifera Grun. 

A. Schm. Atlnn pi. 40 , fi«R. 50 — 53 ; Nonls. Dint. pi. II, f. HI (\,roNfeUaria Grf.( 1 /!'“) 

Must be reckoned as a variety to tlie preceding species (or vice 
versa). 

Very rare: Stamsund r; (jaukviero r. 

I)wtnhuti(m: Coasts of the North Sea. Baltic. The Medi- 
terranean. Sumatra. 

N. disiana (W. Hu.) Cu. 

Cl. 1 . a. p. ^ 15 . IHnnularia d. W. Sm. Brit. Diat. I, p. 50 , pi. 18 , f. 169 . 

Very rare: Kaftsund r, Stene r. 
l)istrUmiiiyn : North Sea. Arctic regions. 

iV. compressicHuda A. Scum. 

A. Schm. Noidf<. Diat. p. 91 , pi. 11 , f. 85 ; Atlas pi. 46 , f. 62 . 

The peculiar aspect of the ends of the valve is due to the 
convexity. The valve is boatshaped with sharp stems, at the bot- 
tom of which the terminal nodules are situated. Thus they are 
rather distant from the very ends. 

Rare: Stamsund r+. 

BiHrihution: Coasts of the North Sea. Morocco. The Me- 
diterranean, 


37. snperimposita A. Schm. 

A. Schm. Nord«. Diat. p. 90, pi. II, f. 84; Atlas pi. 46, f. 61. 

In many respects answering to the preceding species, though 
undoubtedly distinct. 

Very rare: Stamsund, r. Several specimens observed. 
BistribuHm: West coast of Norway. Baltic. Morocco. China. 

2V. opiina Grck. 

3\ foriis var.? cqnma Grun. Novara p. UO, pi. lA, f. 13. iV. opima A. Schm. 
Atlax pi. 46, dgH. 24—26. 

Very rare: Stamsund, r. 

J)\stribuUm : West coast of Norway. Baltic. Arctic regions. 
Barcelona. 

d. Lsevistriatse Cl. 1. c. p. 66. 

Radiate strue, not distinctly punctate nor lineolato. Valve 
more or less lanceolate. 

iV. palpebralis Breb. 

BrEh. ill W. 8m. Brit. Diat. I, p. 50, pi. HI, f. 273. Van Heuhck Synoiis. 
p. 96, pi. tl, f. 9. 

Rare: Stamsund r 4-, Moskenstrommen r, GaukvaTO r. 
Bisfribuiion: Coasts of the North Sea. The Mediterancan. 
East coast of North America. Davis’ Strait. Galapagos Islands. 

var. Barclay ana (Gkko.) VH. 

VH. ByiiopH. p. 97, )>1. 11, f. 12. Knrhula B. Greg. Diat. of Clyde p. 480. 

pi. IX, f. 9. 

Rare: Stamsund, r. 

Distrihutmi: Coast.s of the North Sea. The Mediterranean. 
var. semiplena (Greg.) Cl. 

Cl. 1. c. p. 70. Blnmdmia s. Greg. Micr. Journ. VII, p. 84, pi. VI, f. 12. 
Rare : Stamsund, r. 

Blstrilnithu : Scotland. Fiumark. Spitsbergen. 

var. angulosa (Greo.) VH. 

Van IlERnt’K Synops. pi. U, f. 10. Xnvirida a. Orko. Micr. Journ. IV, p. 42, 

pi. V, f. 8. A. ScHMiUT Nonln. Diat. pi. 11, f. 19. 

Rather frequent: Stamsund }', Stene r, Gaukvau’o r+. 
iJistrihutioyi: Coasts of the North Sea and Western Europe. 
Tlic Mediterranean. 

var. minor Grun. 

Grun. in Cl. er Ghun, Arct, Diat. p. 30, pi. I, f. 28. NaviaUa m. Greo. 
Diat. of Clyde p. 477, j>l. IX, f. 1. 

Rare: Stamsund r, Gaukvacro r. 

Bistrihittion : Finmark. Belgium. 

37, prwsecia A. Hcum. 

A, Schm. Nords. Dint. pi. II, f. 20. 

Recalls the var. semiplena of the preceding species (of. Cl. 
1. c. p. 70), but has a much finer structure. Striae J6 on 10 |i. 
An obscure line is to bo seen between the central area and the 
margin. Perhaps a species of Calmteis, 
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Very rare: Stamsund r. 63 |jl long. 

Distribution: West coast of Norway. Bohuslftn (Sweden). 

e. LyrataB Cl. I. o. p. «)2. 

N, prsetexta £hbb. 

Khbb. 1840, Mikrogeolog. pi. 19, f. 28 (Pinnularia pj. Van Heubck SynopH. p, 

92, pi. IX, t 13. 

Not unfrequent: Moskenstrommen Stamsund r, Svolvau* r, 
Raftsund r, Steiio r. 

Distnbiition: Coasts of the North Sea. The Meditorranoan. 
Red Sea. Indian Ocean. Pacilic Ocean. Kerguelen. Cape Hoi n. 
America. 

N. Hennedyi W. 8m. 

W. Sm. Brit. Diat. II, p. 93. A. Schm. Nords. Diat. pi. I, f. 41. 

Very variable. 

Frequent: Stamsund c, the Ostiiesfiord r, Brettesnes—Skroven r, 
Raftsund Stone r +. 

Dwtribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Red Sea. Indian Ocean. Pacific Ocean. Atlantic 
Ocean. 

var. cireumsecta Orun. , 

Orun. in A. SciiM. Nords. DiHt. p. 89, j)!. I, flga. 30, 42 (N. polystkta var. v.i. | 


Distrihution: Coa.st.s of the North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacific Ocean. East coast of Ainerica, 

N. lyra EriR«. 

Ehrb. Amer. p. 181, pi. I, f, f. 9. Van IfErncK BynopH. p. 93, pi. 10, f. 1. 
N. lyra var. Khrenhenju (’l. I. c. p. 0.3. 

Somewhat rare: Moskenstrommen r, Stamsund r +, Svolv:er i , 
the Ostnosliord r, Stone r. 

Distrihution \ Coasts of the North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacilic Ocean, America. 

var. elUptica A. .Scum. 

A. Scum. Nords. Diat. })1. I, f. 39. Van IIeur( K Synops. j)). 10, f. 2. 

Very frequent: Stamsund -I , SvolvaM- +, Raftsund f , Hret- 
tesnes— Skrovon r, Stone c, Gaukvan-o 1 . 

Distribiftion : Coasts of the Nortli Sea. Tlie Mediterranean. 
Red Sea. Indian Ocean. Philippines. 

var atlantica A. Scum. 

A. Si’HM. Nords. Dint. j)l. 1, f. .34. 

V^ery characteristic. Jtecalls sometimes A’, lait always 

easy to distinguish from that s])ecios. 

l^are: Stamsund Moskeiistromineii r. 

Di.stribution : (\>asts of the North Sea. 


Frequent: Stamsund +- c, Raftsund r, Stone *f . 

Distrilnitlon \ Coasts of the North Sea. Finmark, The Medi- 
terranean. Red Sea. Indian Ocean. America. 

Besides, a fine variety fi’oin Stamsund, r, with short marginal 
striae between the main ones. 

N. apectabilis Drkg. 

Oreo. Dint, of Clyde p. 481, pi. IX, f. 10. A. 8 chm. Atlas, pi. .3, figs, 20-21. 

Though usually easily recognizable, this species is scarcely 
distinct from all forms of the very variable N. hjm (cfr. Cl. 
1. c. p. 00). 

Not unfrequent: Moskenstrommen r ^ , Stamsund i -f -, Svolvmr r, 
Raftsund r. Stone r p. 

An analogous variety to that of A. Hennvfhji, with more 
numerous marginal striie, occurs (Stene, r). 

Dktr^ Coasts of the North Sea. (Jrcenland. The 
Mediterranean. Red Sea. Indian Ocean. Pacilic Ocean. Cape 
Horn. 

iV. ahrupta (CiuKo.) Donk. 

I)ONK. Rrit, Diat. p. l.H, pi. VI, f. (). A. Schm. Norda. Diat. pi. I, f. liT. A. Itpn 
var. a. (jRKa. Diat. of (Hyde p. 486, pi. IX, Hb*- I'll *’■ 

Frequent: Moskeastremmen r, Stamsund r, Svolvier -1- c, tlio 
Ostnesflord c, Raftsund r, Stene •+-, Gaukvaere -f- c. 

Distrihution-. Goaists of the North Sea. Finmark. Spitsberg-eu. 
The Mediterranean. Black Sea. Red Sea. Indian Ocean. China. 

N. clavata Grko. 

aRBo. Micr.*Joern. IV, p. 4«, pi. V, f. 17. A. Schm. Nords. Diat. pi. I, f. 33. 


N. forvipaia (iitKv. 

(iREV, in .Micr. Jouni. VII, }». 83, ])1. Vl, fig.s. 10 11. A. Schm. Novd«. Diat. 
)>1. I, f. 45; pi. 11, tigH. D>, is. 

FrcMpient: Stamsund c, Raftsund r. Stone r, Gaukvaero 
Di.sfrihiftio)i : ('oa.sts of the North Sea, frequent. Greenland. 
The Mediterranean. If lack Sea. Red S(‘a. (^apo of (lOod Hope. 
Indian Ocean. Pacific Ocean. Florida. 

var. versicolor ((Jnr.N.) (tkcn. 

Grcn. in V^. H. Synops. ]>1. X, f. 0. Knvitultt r, (iron, in A. Scum. Xords. 

Lint. pi. IT, f. 17. 

A very well marked variety. 

Hare: Staiasund. -f. 

Distribut'ton: Nortli Sea. The Mediterranean. Sumatra. 

N. pypimiea Kitz. 

KOtz. 8p. Alg. [t. 77. Van Hel'ROK SyimpK. p. 94, jil. 10, i\ 7. 

It is liardly possible to keep ibis species distinct from certain 
varieties of the preceding .species (cfr. Cl. 1. c. p. OO)- 
Very rare: vStamsund r, Stene r. 

Dktriinftion: Brackish water: Coasts of the North Sea. Ifaltic. 
Arctic regions. America. 

Pinniilnria Lhub. 

a, Capitatae Cr.. Synops. Nnvir. Diat. II, p. 75. 

niicroKtdifron hhiuH. 

A. Scum. Atliis pi. 41, 4. 10. 

Very rare: Raftsund, r. 

Distribution: Fresh water species. Arctic regions. Northern 
North America. 


Char^teristic form, though hardly specifically different from 1 
certain varieties of N. lyra. 

Not unfrequent: Moskenstroramen r, Stamsund r, Svolvmr r, j 
the Ostnesflord r, Raftsund r +, Stene r. '■ Europe. 
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l\ nolnlis P]hbh. j 

Khrb. Heri. Ak, 1810. p. 214. A. Bchm. Atlas pi. 48, f. 1. j 

Uare: Stone r; the Ostnestiord r. | 

Distribiftion: Fresh water species, especially frequent in | 

Nortlicrn and VV'estcrii Europe. j 

I 

b. Divergentes (,’l. I. r. p. 77. j 

F, let) n men Khhb. i 

Khrw. Mikrn^eol, pi. 11, f. 12. Aaviculd 1. A. SciiM. Atla>« ))1. 44, 44 -47* | 

\'ery rare: The Ostnestiord, r. ; 

jyn<trihtitiou: Fresh water species, frequent especially in j 

Northern and Western Europe. Africa. Asia. Australia. America. ! 

i 

P. (Urergois W. S>i. j 

W. 8m. lliit. Diat. 1, |». 57, pi. 18. l'. 177. Aavicula d. A. Hchm. Atla« pi. 44, f. 9. | 

Very rare: The Ostnesliord, v, j 

Distnhniwn: Fresh water species, frequent especially in j 

Northern and Westei’u Europe. Asia. Australia. America. ! 

i 

r, Distantes Cl. 1. c. p. 80. 

F. lata (Brkii.) \V. Hm. 

W. Bm. Brit. Dint. I, pi. 18, f. 107. bVuatuUa lata BuRb. Conn. p. 18, 

Frequent: Svolvser r, Raftsund r, the Ostnestiord r, Stone 4- c. | 
Distrihution: Fresh water species. Arctic ro^dons:. Western 
Europe. Switzerland. A ustralia. 

F. horealis Eiiub. 

Khhb. Atn. pi. 1,2, f. 0. Aaricula b. A, Hchm. AChh pi. 45, 15 21. 

Very rare: Stamsund, rr. i 

Dkirihution: Frequent fresh water species, especially in arctic 1 
and alpine regions: Nortlicrn and Western Europe; Switzerland. 
Asia, Africa, America and Australia. 

(1. Marinfe Cl. I. c. p. 94. 

JP. quadratarea (A. Hchm.) Cl. 

A. Hchm. Nords. Diat. p. 90, pi. 11, f. 26. Aavimla pinnnlaria Cl. Svensk. N. 
Diat, p. 224, pi. IV, 6gH, I — 2 (ftarli^r namt*). 

Frequent: Stamsund 4’> Svolvaer r, the Ostnestiord r, Stene 
r +, Gaukvaero 4- c. 

Distribution: Ooasts of the North vSea. Arctic roKions, frequent* 
The Mediterranean. Australia. 

P. claviculua (OREa.) Cl. 

Cl. 1. c. p. 96. Xaiiada c. Greg. Diat. of Clyde, p. 478, })l. IX, f. 5. A. Hchm. 
SordH. Diat. pi. H, t 28. 

Rare: Stamsund r +, Gaukviero r. 

Distribution: Coasts of the Noidh Sea. Sweden. Balearic 
Islands. 


P. erneiformia Donk. 

Donk. Micr. Journ. (n. x.) T, p. 10, pi. I, f. 7. A. Scum. Novd^. Diat. pi. II, f. 25 

Rare: Stamsund r, Svolvaer r, Gaukviero r. 

Distribution: Coasts of the North Sea. Finmark. Baltic. 
West Indies. Cape Horn. Seychelles., 

P. Trerelyana (Donk.) Rabenh. 

Rabbnh. FI, Rur. Algnr I, p. 210. Navicufa T. Dokk. Micr. Journ. I, 1861, 

p. 8, pi. I, f. 2. 

Rare: Stamsund r, Svolvier r. Stone r. 


Distribution: (^oasts of the North Sea. Florida. Japan. 


.OlplonC^lA Emrjl, Cl. Synops. Navic, Diat. I, p. 76. 

The material examined was especially rich in forms of tins 
beautiful genu.s. For the sake of greater clearness, they are arranged 
in the two groups Didymie and Ellipticie, although these groups 
by some intermediate forms pass into each other. 

a. Bllipticw V. H. By nop*'. 

D. hyalina (Donk.) Cl. 

Cl. I. f. p, 80. yainciila h. Donk. Micr. Journ. T, p. 10, pi. 1, f. 6. A. SCHM. 
AtJaa pl. 70, Hgn. 1 — 5. 

Very rare: Stamsund, r. 

Distribution: (’’oasts of the North Sea. Finmark. 

Z>. coffewformis (A. Schm.) Cl. 

(•L. 1. c. p. 81. Xnvicidn c. A. Schm. Nords. Diat. p. 88, pl. I, f. 22; pl. II, f. IB. 

Perhaps a variety of the following species. 

Rare: Stamsund, r -1-. 

Distrihution: (’’oasts of the North Sea. Naples. Macassar 
Straits. 


P. suborbicularia (Ghkg.) Cl. 

Cl. 1. c. p, 81. Aavicuhi Smithii var. s. Oreo. Diat. of (Myde p. 487, pl. IX, f. 17. 

Somewhat rare: Stam.sund Svolvaw r. 

Distrihution : Coasts of the North Sea. Davis’ Strait. The 
Mediterranean. C'aspian Sea. Indian Ocean. America. 

J). eudoxia (A. Scum.) 

Navieula e. A. Hchm. Atlas pl. VIII, f. 40, pl. 70, f. 71. X, niediterranea 
A. Scum. Xord.s. Diat., pl. II, f. 10, non KiiTZ. D, emtigua var, eudoxia Cl, 

1. c. p. 88. 

This beautiful species is so easily recognizable and seems 
to bo so well distinguished from the following that I prefer to keep 
them separate instead of referring both to D, contigua^ as Cl. 
(I. c. p. 82) does. 

Rare: Stamsund r-| , Raftsund r. 

Distribution: West coast of Norway. The Mediterranean. 
Red Sea. Indian Ocean. Galapagos Islands. 

D, aejnncta (A. Hchm ). 

Navicnla a. A. Scum. NordH. Dint. p. 87, pl. I, f. 18. N. cugmia A. SCHM, 
AtlRR pl. 8, ftgR. 44 —45. IHploneia contigun (A. Hchm.) var cugenin Cl. 1. c. p. 88. 

This species is certainly a Diploneis, not a Caloneis as Cl. 
1. c. supposes. A. Schm. (Nords.) compares it with D. nitescens md 
mentions it (N. augenia) another time (Atlas 1. c.) as a connecting 
link between D, nitescem and D, eudoxia. 

Horns of the central nodule not plainly separated. Now and 
then, the division line is, however, seen. Costae apparently lineate; 
the very faint longitudinal lines form a single row of alveoli bet- 
ween the costae. Sometimes the valves are a little constricted ia 
the middle. 

I can find no essential difference between this form and N, 
eugenki. The costae in the latter are stated to be 8—9 on 10 
in the former 12. The structure of D. sejiincta is, however, some- 
what variable, and answers perhaps best to 10 costae on 10 
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l^ere is also a remarkable agreement in their occniTcnce, as both 
are mentioned from Campeachy Bay. 

Very rare: Stamsund r-f, here in rather large numbers. 
Distribution (of N. sejnncta A. Schm.): West coast of Nor- 
way (Hvidingse). Campeachy Bay. 

Distribution of N. mgcnia A. Schm.; Ceylon. Maca.s.sar 
Straits. Campeachy Bay. 

Z>. notabilis (Gbkv.) Cl. 

Cl. 1. c. p. 93. Navkula nofahilis Grbv. Micr. Journ. XI, p. 18, f. 9. 

var. expleta A. Scum. 

A. 8chm. Nonls. Dial. pi. I, f. 20, pi. fl, f. 11. 

Rare: Stamsiuul r, Raftsund r, 8teno r, GaukvaoH) r. 
Distribution: Coasts of the North Sea. Th^ Mediterranean. 
Black Sea. Red Sea. Indian Ocean. Pacific Ocean. West lndie.s. 
Brazil. 


1>, major Cl. 

Cl. I. c. p. 90. Xni'icHin Sniifhii A, Scum. Atlas, pi. VII, \\ 19. 

Beautiful form, but hardly anythiiiL'’ other than a coarse vau’iety 
i of D, Smifliii. It seems quite inqiossible lo keep it distinct from 
I lar^e foims of the latter specit's, with coarser structmv. 
j The central nodule is usually broadened, liroadei* than the di- 
j stance between the horns, Avhile it, in />. Smifhii, is of eipial 
: breadth. The terminal nodules aic I'enerally distant from the ends, 
I while they in D. Sjuithii lie clo.se to them. Both these character- 
i istics are, however, unreliable. Idiiis forms ocfuir, wliich, on account 
j of the .structure and the t(‘rminal nodules, should be referred to 
I D. maior, but on account of the form of tlu' central nodule to J). 

I Smiiliii, and vice versa. 

! Not unfreipient ; Moskenstrominen -j , Stamsund r 1, Stone i*. 

I Distribution: (A)ast.s of the North Sea. TUr Mediterranean. 

I Indian Ocean. Pacilic Ocean. 


D. fttsea (Cr REo.) Cl. 

Cl. 1. c. J). 93. Navicnla ftisca A. Bchm. AHrh })1. 7, 2 3 (rar. norregica 

Cl. I. o.). 

This species is excceding’ly vaiiahle and includes [irobably 7A 
hyperborea and /). cestira. Even the limit towards D. Smithii seems 
not to be reliable. 

Frequent: Moskcnstroinmen r, Stamsund d-, Svolvmr -f* Ihe 
©stnesliord r, Raftsund r, Stene r, Gaukvjcro +. 

var. Gregor a Cl. I. <•. p. 94. 

Navknln Smithii rrtr f. (rREO. Dint, of Olytle IX, f. 15. 

Large, beautiful form. Dilfers from the main species in the 
same way as />. major Ci.. fl’om D, Smithii. OntraL nodule elong- 
ated; terminal nodule.s di.stant from the ends. 

Very rare: Stamsund, r. 

Distribution: Coasts of the North Sea. Naplc.s. 


D. borealis ((Jkcn.i <’f.. 

Cl. 1. c. p. 90. XdvU'nln Smithii var. I/otralis (;«i n. Di.O. Fr.tir/ .Tos. I.mihI 

p. 50, j>l. I. I’, Ji). 

Furrow.s swelling i’ound the central nodule. 

Frequent: Stamsund cc. Stene r, tlie Ostnestiord r, Gauk- 
vau’o r. 

My .specimens differ somewhat from Giu now's figure, especially 
in the central nodule, which is not elongated. The douhle row.s 
of pearls between the cost;c are very delicate, hut are now and 
then distinctly .seen. Agree viuy well with the de.scription in Giu^- 
NOW 1. c. 

Distribution : Sweden ( I lohnsliin ). A retie regions. Java. 

D. litoralis (Donk.) ( l. 

Cl, I. (*. p. 94. Sai'icuhi 1. Donk. Tlrit. l)iai. p. 5, pi. I, f. 2. A. Slum. 
N<*r«ls. Di.Mt. pi. I, tios. 24 25 {.j'ttr. snhtilir^ h 


D. hyperborea (Orun.) Cl, 

Cl. 1. c. p, 95. Navkula hyperborea Gkun. Wieu Verh. IHOO p. 531, pi. 10. 

Furrows swelling round the central nodule. 

Rare: Stene r, the Ostnestiord r, Stamsund r. 

Distribution : Bohu.slan (Sweden). 

var, excisa A. Hchm. 

Navicula fmea v. e.rcwa A. Schm. Nordn. Diat. pi. JI, f. 9. 

Beautiful and characteristic form. Large, conspicuous pearls as 
in D, fusea var. Gregorii. 

Rare : Stamsu nd , r + • 

Distribution: West coast of Norway. 


j Very rare: Stamsund. r. 

Distribution: Goasts of the North Sea. Arctic regions. The 
Mediterianean. Indian and Pacific Oc(*ans. 

D, niteseens (Gheo.) c’l. 

I Cl. 1. r. p. 97. Navkula Suiithii rar. 7iifrscens Gre(j. Diat. of Clyfle p. IH7, 

pi. IX, f. 10. 

Somewhat rare: Stamsund +, Stene r, Gaukvau’o r. 
Distribution: Coasts of the North Sea. The .Mediterranean. 
Blaek Sea. Indian Ocean. Pacilic Ocean. Central America. 

b. Didyma? VH. Syimjis. 


D. Smithii (Br^r.) Cl. 

Cl. 1. c. p. 90. Navkula Smithii TIrRil in AV. Sm. Brit. Diat. IT, p. 92. 

A. Scum. Atlas pi. 7, Hgs. 10—17. 

Exceedingly variable, probably also including />. 7najor and 
D. borealis. 

Very frequent: Moskenstremmen r, Stamsund c, the O.stnes- 
flord r, Raftsund r, Stene c, Gaukv^ro c. 

Distrihutim: Coasts of the North Sea, Baltic. Arctic regi- 
ons, The Mediterranean. Indian Ocean. Pacific Ocean. Central 
America. 


jy. eonstricta (Grttn.) Cl. 

Cl. I. 0. p. 83. Nnvirula c. (JurN. in Wien Verb. iHOiO, j). 535, j)l. Ill, f. 18. 
N. Dnnkinii A. Kcum. Nords. Di;0. pi. 1, f. 12, j»l. II, f. H. 

Coarser stnicturo than in the following species, horns of the 
central nodule more divergent, and obtuse angles iu the lateral 
contour. At a certain focu.s, a few very indistinct oblique longi- 
tudinal eostm are sometimes to be seen. 

Not unfrequent: Stamsund 4* c, the Ostne.stiord r, Stene r. 
Distribution: Coasts of the North Sea. Finmark. Balearic 
Islands. Ceylon. Florida. 
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E. J^rgenae ». 


J), incurvatA (Oreo.) Cl. 

Cl. 1. c. p. 84. XnrUuIa i. Greg. Joiim. IV, p. 44, pi, V, f. 13. 

A. ScHM, Nord«. Diat. pi. I, figx. 10 — II; pi. II, f. H. 

Frequent: Htanisund -t- c, Stene r f-. 

Distrihit'mi: Coasts of the North 8ea. Fiuiuark. America. 

Ih inter rupta (KOt/.) Cl. 

Cl. 1. (.*. j). 84. Sarindu i. Kutz. Bacill. p. 100, pi. 29, I, 93. A. Schm. 

Nnrds. Diat. ])1. I, f. 8. 

Houiewhat rare: Staiiisuiifl r, the (')stnestior(l i\ Kaftsuiid r, 
Steiie r. 

l)istrihuti(m: Brackish water, ('oasts of the Noilh Sea, 

Baltic. Arctic rei^dons. The Mediterranean. Red Sea. Indian 
Ocean. Pacific Ocean. East coast of America. 

D, linentii (Donk.) Cl. 

('L. I. c. p. 85. Naeirnla 1. Donk. Micr. Joiirn. VI, p. 32, pi. Ill, f. 17. 

A. Hchm. Nurds. Dint. pi. I, figs. IH 17. 

Rare: Stamsund r, Stene r. Botli forms illustrated by A. 
Schm. 1. c., occur. 

('oasts of the North Sea. The Mediterranean. 

D, Huhcincta (A. Slum.) Cl. 

Cl. 1. c. p. 86. Xnricula 8 . A. Bcicm. Nords. Dint. pi. II, f. 7. 

Very variable. Structure coarse, coarsei* than in the precedinji’ 
species. 

Freiiueiit: Svolvier r-i*, the Ostnesfiord r +, Raftsund r, 
Stene + c. 

Distrihutlon: ('oasts of the North Sea. .Arctic regions. The 
Mediterranean. Indian Ocean. 

rar. media (Grun.) 

jXuincida homhoides var. medin Gucn. Arct. Dint. [>. 41, pi. Ill, f. 54; Dint. Franz 
JoM. Land pi. I, f. 39 (X. Huhclnda). DiploneiH entomon Cl. Hynops. Navic. 

Diat. I, j). 87. 

Two, or a few, broad, irregular longitudinal costa*, anastomo.8ing 
through oblique ones. 

This form is very remarkable. By CiiKvr: it lias been referred 
to J9, entomon (cf. under that species), by Orungw a.s a variety 
to D. bi/mhoideH. Grun. havS, however, noted the close relationship 
to /). subemda. As this .specio.s is very variable as regards the 
development of longitudinal costae, and often shows .similar peculi- 
arities as the pre.sent variety, I have thouglit it best to consider 
the latter a variety of />. stthrinda, though it is, on the whole, 
so characteristic that it might very well be regarded as a separate 
.species. 

I also think I have seen forms distinctly tran.sitional to N. 
suJmnctcL Such forms arc, however, rare. 

Not unfrequent: Stam.sund r +, the Ostnesfiord iH-, Raft- 
suiid r, Stone r. 

Distribu lion : Arctic regions. 

IK entomon. 

Regarding the interpretation of this name Cl. 1. c. is not quite 
clear. His species seems to be = A. Schm. Nords. Diat. pL I, 
f. 14, a figure, on which the longitudinal costae are very indistinct. 
Cl. quotes, however, also A. Schm. 1. c. f. 13, a figure which 


undoubtedly represents another species. A. Schm. himself remarks 
that these two figures cannot be referred to the same species, but 
that (fiiuNow considers them to be D, entomon Ehrb, 

C'leve’s species is partly identical with />. homboides var. 
media Grun. (in (^l. et Grun. Arct. Diat. p. 41, pi. HI, f. 54), 
a form, which, according to Grunow, is an intermediate one be- 
tween /). bomboides and mbcincta. This var. media I have referred 
to 1). mbe'meia (cf. above). It is hardly essentially different from 
that form from Franz Jos.’s Land, which Grun. illustrates (Diat. F. J, 
L. pi. 1, f. 39) as Navicula suhcincta. In thi.s figure the irregular 
ramification of the longitudinal co.st£e Is seen, producing two anosto- 
mosing ones. 

The figures from A. Schm. Atla.s (pi. 13, figs. 48 — 49) refer- 
red to by Cl. 1. c. represent a .species, which I have not seen, 
and which hardly occurs with us. 

D. mtomon of Van Heurck Traite p. 195, pi. 20, f. 732 is 
a different species, identical with A. Schm. Nords. Diat. pi. I, f. 13. 
This figure seems, however, to represent a form of 1). cwnstricta. 
The furrows, especially, answer very well to the lattei* species. 
Van Heurck who is on the whole conservative on the question of 
speeic.s, also mentions the near relationship between />. entomon 
and J), invAirrata, a species which again is very nearly connected 
with D. consfrida. 

When t'LKVK 1. c. remarks that T). entomon by intermediate 
forms pa.sses into 1). spbmdida^ this also shows clearly that his 
species is different from that of A. Schmidt (f. 13) and Van 
j Heurck. 

I The furrows of IJ. entomon (^i>. answer very well to those of 
I /). bomboides, less so to those of 1). splendida. 
j I have, liowever, never seen specimens whore it was doubtful 
I whether they should bo referred to />, entomon (h.. (= bomboides 
var. media (iRun.) or 1). hoy)dmdes. 

I), entomon Khrb. Mikrogeologie pi. 33, XVll, f. 13 has the 
shape of D. eonstrida, but very narrow furrows. I), entomon Ehrb. 
1. c. may be Van Hkurck's species (A. S(uim. NoitIs. Diat. pi. I, 
f. 13); the .specimen scorns to lie somewhat obliquely, which may 
have caused the median constriction of the furrows. 

D. splendida (Greg.) Cl. 

Cl. 1. c. |L 87. Knvicula 8. GnK(L Mier J<nim. IV, p, 44, pi. V, f. 14. A. Schm 
N orJs. Dial. pi. I, fi^x. 3 — 4; pi. IT, i\ 2. 

This beautiful species is very similar to I), bomlmdes, but the 
furrows do not swell in the middle and narrow evenly elliptically off 
towards the end.s. The costao, be.sides, distinctly cross the furrows at 
the .sides of the central nodule (i. e., in the furrows aie here distinct 
transverse costae), while these furrows else are almost smooth. The 
median structure of the valve generally is a little coarser, the 
areoles here somewhat larger. 

I have .seen no distinct transition between D. splendida and 
the other species. 

Somewhat rare: The Gstnestiord r+, Raftsund r, Stene r-f-* 

Distribution: Coasts of the North Sea. Arctic regions (Fin- 
mark, Baren Eiland, Spitsbergen, (Greenland). Indian Ocean. Pacific 
Ocean. AVost Indies. Florida. 

/>• bomboides (A. Schm.) Cl. 

Cl. 1. c. p. 88. NacictUa b. A. Schm. Nords. Diat. pi. I, f. 2. 

Similar to the preceding species, but tlie furrows swell slightly 
round the central nodule, and the structure here is like that of the 
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other parts of the valve* The turrows are also more protracted 
towards the ends, and not conspicuously crossed by transverse cost® 
at the sides of the central nodule. 

Alw'ays easy to distinguish from the preceding species. 
Frequent: Stamsund H e, Breitesnes — 8kroven r+, Raft- 
sund r+> ^tene r+. 

Distribution: Coasts of the North Sea. Alexandria. Indian 
Ocean. Pacific Ocean. Central America. 

i>. didyma (Khuh.) Eiihb. 

EirBB. Mikrogeolrjg. pL 19, f. 32. Ptnmdarui d. Ehhu. Kreidetli. p. 75. Navic- 
ula didyma A. Hcim. Nnrds. Dial. pi. I, f. 7. 

Not unfrequent: Moskonstrommea r, Svolv®r r4-» the Ost- 
nesfiord r, Raftsuud r, Stene r. 

Distribution: Especially in bi’ackish water. Coasts of the 
North Sea. Arctic regions. Baltic. Black Sea. Caspian Sea. 
Indian Ocean. Pacillc Ocean. Cape Horn. West Indies. 

bomhu» Khkb. 

Emm. Mikrogeol. pi. 19, f. 31. Xavimla h, (iuEO. Diut. ot‘ (Uyd«‘, [>. 4H4, 
pi. IX, t’. 12. iV. genirm A. Hchm, NohIh. Diat. pi. I, f. 1 ; pi. 11, f. 1. 

Frequent: Moskeiistrommen r4', Stamsund c, Svolvmr +, 
the Ostnesfiord r, Raftsund r, Stene 4 , Oaukvan *0 r-(-. 

Distribution: Coasts of the North Sea and Western lOuropo. 
Finmark. The Mediterranean. Black Sea. Caspian Sea. Indian 
Ocean. Pacific Ocean. .America. 

D, oheraonensw ((im n.) Ci.. 

19., 1. c. p. 91. XavictUa c. (jRitn. in A. Scim. Atla^ |)1, 12, f. 40; pi. <19, f. 21. 
Naricula apis (Donk.) A. Noids. Diat. pi. 1, f. 9. 

Not unfreiiucnt: Stamsund Svolvau’ r, Gaiikvan’o r. 
Distribution: Coasts of the North Sea. The Medittu'ranean. 
Indian Ocean. Pacific Ocean. West Indies. Florida. 

I 

V, era hr o Khuh. ! 

Alikrogeol. pi. 19, llgH. 29 a, b (non c). A. Scum. Nords. Diat. pi. I, figs. 5 0; ] 

pi. 11, f. 4. D. crabro vnr. niulHcostata (Gri n.) Cl. I. c. p. 102. A'dvicula I 
rnultkostata Grun. Wien Verb. I860, p. 524, pi. Ill, f, 13. 

Rather frequent: Moskenstrommen r, Starn.sund |-? the Ost- 
nesfiord -f, Raftsund r, Stone r, Gaukviero r +. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. Red Sea. Indian Ocean. Pacific Ocean. 

West Indies. 

' var, pandura (IMh.) Vll. 

Van Hecrck Synops. pi. 9, f. 1. Navicula pandura Brer. Dial. Clierb. f. 4. 
A. ScHM. Nords. Dint. pi. II, f. 3. 

Peculiar form with tongue-shaped segments. 

Very rare: Oaukvmro, rr. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. Rod Sea. Indian Ocean. Pacific Ocean. 

America. 

Frniitulia Aa. 

F, rhomboides (Ehkb.) De Toni. 

Db Toni Syll. p. 277. Navicula rhomboidea Ehrb. Amer. jd. 3, I, f. 15. Van- 
hewrekia r. BbBb. Ann. 8oc. phyt. Belg. I, p. 204. V. H. Synops. p. 112, pi. 17, 

flgs. 1 — 2 . 

Very rare: Svolv®r r, Brettesnes— Skroven r. 


l\l 

Disbibution: Fresh water spooies, rather coirinion. 

ineonspieita (<1hko.) (’l. 

Cl. Hyiiopa. Navir. Diat. 1, p. 124. XarUulai i. Guro. Diat. of Oy b* p 478 
pi. IX, f, 3. A\ fistula A. Scum. Nords. p|. If, f. 29. 

Frequent: Moskenstromiiien r, Stamsund r, Gaukvano c. 

Disfribufion: Coasts of the Nortli Sea. Bohusliln (Sweden). 
Balearic Islands. Arctic legions. 

Tra€*hyii4^iM aspera (Khub.') Cl. 

Cl. Synops. Navic. Diat. 1, p, 191. Sfanroptrru a. Khru. Anuo-. )>!. I, 6;:s. I--2; 
Mikroguol. pi. 35 A, XXllI, 1*. 13. Xaricula a. Van Hki iu k Synops. pi. X. \\ 13 

{var. yenuina Cl.). 

Common: Moskonstroinrnen r, Stamsund f- c, Svolv:er |-, 

the Ostnesfiord c, Raftsund r Stene c, Gaukvano } . 
Distributiou : Co.smopolitan. 

Tnw. 

3/. vxiflina Lkwls. 

Lewis Pivul Ac. Nat. Sc. JMiilad. iHtJl p. 6."). pi. II, f’. 5. V’an IftarucK Synops. 
p. 70, ])1. 4, figs. 1^0 2<>. 

Very rare: Svolvau*, r. 

Distrihution: Hraekish and marine: Baltic. Belgium. Atlantic 
coast of America. Behring Island. 

3/. Smithii Tnw. 

W. Sm. Brit. Diat. II, p. tio, ])1. 54, t‘. 341. Van HkL'im k Synops. p. 70, 

pl. 4, f. 13. 

Very rare: Svolvter, r. 

Distribution: In brackish water. Baltif*. England. Saxony. 
Caspian Sea. Australia. 

3/. upieuinta \V. Sm. 

W, Hm. Brit. Diat. IL j). <>5. pl. ti2, f. 3H7. A. Schm. Atlas }»1. 185, f. 43; 

pl. 186. f. 23. 

Very rare: Svolv;er, r. 

Distribution: Coasts of the North Sea and AW^sterii Europe. 
The Mediterranean. Black Sea. China. 


j/. Cym hellew, 

Cytnhvlla Ag. 

6’. cistula (Hkmpk.) Kiuciin. 

Van Hrurck Synops. p. 64, pl. 2, ttgs. 12—13. 

Very rare: Brettesnes— Skroven, r. 

Distribution : Frcsli water species, frequent in arctic, northern 
or alpine localities. Also in slightly brackish water. 

C. eyynhiformis (Ag. ?) V. H. 

Van Heuuck Synops. ]>. 63, |)l. II, 6gM. 11 a — c. 

Very rare: Stamsund r,- the Gstne.sfiord r. 

Distribution: Frequent fresh water species, especially from 
Northern and Western Europe. Arctic regions Asia, Africa, 
America and Australia. 



E. Jei'gensen. 


218 


Amphora Ehrr. 

Amphora Cl. «. s., Hynops. Navic. I)iat. II, p, 100. 

Valves with transverse rows of coarse puncta, forming' longi- 
tudinal linos, or strong transverse eostse, crossed by longitudinal 
ones. (Connecting zone simple. 

A. protena Gkeo. 

Grfm. Diat. of ciydf p. 618, pi. Xlll, f. HI. A. Schm. Ai1h«, pi. 27, f. 3. 

Very variable. 

Krcqiient: Stamsund Svolvier r, Raftsund r, Stene -f*, 
Gaukvaero + c- 

])\dr]hut\on : Goasts of the North Sea. Arctic regions. The 
Mediterranean. Black Sea. The Atlantic, Indian and Pacific 
Oceans, 

var. contigua ('i.. 

Cl.. 1. r. p. 103. A. 8 chm. Alia?*, pi. 28, f. 4. 

Perhaps a separate species. 

Not unfre(|uent: Stamsund r, Svolvier r, the Ostnesfiord r. 
lyistributmi (of var\ rontupta Cl.): North Sea. The Adriatic. 
Labuan. Now Caledonia. 

A, robusta (iUKu, 

Grko. Dial, of ClydtJ |1. 619, pi. XUI, f. 79. 

Not uiifre(iuent : Stamsund r, the Osinesliord -j-. 
l/istributiou: (Coasts of the North Sea. S^iitsborgen. The 
Mediterranean. Macassar Strait. Pacific Ocean. 

A, ovaiis Kutz, 

KOtz. Synops., 6 — 0. V’an Hei^rck HyiiopK. p. 69, [>1. I, f. 1. 

Very rare: Stamsund, r. 

lMriht(tum: Fresh or slightly brackish water. Frequent in 
Northern and Western hhirope. Arctic regions. 

1). Viplamphora Cl. 1. c, p. 107. 

(Connecting zone complex, with more or less numerous longi- 
tudinal divisions and transverse strim or cosUc. Valves with trans- 
verse costic, or roAvs of puncta, on the dorsal side with one or two 
longitudinal lines. 

A, crasaa Grkg. 

Grbg. Micr. .Tonrn. V, p. 72, pi. I, f. 36; Diatonin of Clyde p. 524, pi. XlV, 
f. 94. A. Bchm. AtlHN pi. 39, f. 30. 

Raie: Stamsund r, Svolvser r, Stene r. 

Distribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Indian Ocean. China. 

var, aolsvigiensia Petit. 

Pbtit Diat. Cap Horn, p. 120, pi. X, f. 16, p. p. A, H( hm. Atlas pi. 48, f. 17. 

Beautiful form. 

Very rare: Stamsund, r. Ill x 18 costae 4 V 2 on 10 |i, 
lineate. Strong longitudinal line. The costae answer to the tig. 18 
in A. SoHM. Atla.8, the margin of the ventral side to fig. 17 (these 
figures thus correspond to different focus.sing). 


A. Grwffii Grun. 

Grun. in A, SCHM. Atlae pi. 25, fig. 40. 

Very rare: Stamsund, r. 68 x 14 |x; stri® 17 on 10 |a, crossed 
on the dorsal side by a blank line. Ends little protracted. Axial 
area a little constricted in the middle. 

Not unfrequent: Stamsund r +, Stene f, Gaukvsero r, 
Ditttribuiion : Naples. Indian Ocean. Pacific Ocean. 

A. Orevilleana Gre«. 

Grko. Mier. Journ. V, p. 73, pi. I, f. ,36. Diat, of Clyde p. 622, pi. 13, f. 89. 
A. 8ohm. AtlftH pi. 26, f. 41. A. fasciata Grbo. 1. o. pi. 13, f. 90 (efr. Cl. 1. o.). 

Rare: Stamsund r, Stene r. 

Distribution: (3oasts of the North Sea and Western Europe. 
Spitsbergen. The Mediterranean. Pacific Ocean, (ycntral America. 

A. sulcata Briiib. 

BrRb. Diat. Clierb. f. 8. Grko. Diat. of Clyde p. 523, pi. Xlll, 92, 92 b. 

Cl. 1. c. p. 112. 

Very rare: Stamsund r, the Ostnesfiord r. 15 striae on 10 |i. 
74 ji long. Corresponds exactly to the figures and description 
in Gregory 1. c. Also tolerably well answering to (Aleve’s specie.8. 
Distribution: West coa.st of Europe. Balearic Islands. 

A. Miilleri A. 8chm. 

A. 8chm. Atlas pi. 26, f. 31. A. moyiilijera Greu.? Diat. of Clyde, p, 611. 

pi. XII, f. 69. 

Very rare: Stamsund, r. Valve 73 x 11 p., with 7^2 striae 
on 10 {t, obtuse. The ventral side as illustrated by A. Schm., 
rather nariow, towards the ends broader, then again narrowing. 
The raphe is not so distinctly bent as in the figure. On the 
broader part of the ventral side, inside the marginal striae, there 
is a band of short striae, as in A. prokus^ separated from the 
marginal stri® by a blank line. Dorsal striae, as in the figure 
mentioned, crossed by a broad blank, longitudinal line. Another 
sharp line is seen close to the dorsal margin. 

Distrihution: West coast of Norway (Hvidingso). 

A, alata Peiuo. 

Pebao. Diat. de Villefr. p. 41, pi. 11, f. 11. Van ITeurck Traite d. Diat. 

pi. 24, f. 677. 

Very rare: Stamsund, r. 

Distrihutmi: West coast of Nonvay. Morocco. The Medi- 
terranean. Macassar Straits. America. 

A. binodis Greg. 

Oreo. Diat, of Clyde p. 510, pi. XU, f. 67. Cl. 1. c. p. 124. 

Very rare: Stamsund, r. 34 |t long. Completely answering 
to the illustration in Greg. 1. c. 

Distribution: Scotland. Balearic Islands. 

c. Halamphora Cl. 1. c. p. 117. 

(Connecting zone complex. Raphe close to the ventral margin. 
Transverse, punctate stri®, not crossed by any longitudinal line. 
Ends of the valve usually rostrate or capitate. 
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A* maoilenta daKo. 

Greo. Diat. of Clyde p. 610, pi. XII, f‘. 66. Cl. I. c. p. 121. 

Answers best to A, argadeims Gheo. 1. c. p. 512, pL Xll, f. 71, 
whieh by Clevk 1. c. — probably rightly — is considered a 
variety of A. mmlenUi. Frustule 48 x 19 |j., with rather narrow 
connecting zone. 11 striae on 10 {i. 

Very rare: Stamsund, r. 

Distrihution: (3oasts of Sweden and Scotland. The Mediter- 
ranean. Macassar Straits. 

A. ennotia Ct.. 

Cl. Diat. Arct. Sea. p. 21, pi. Ill, f. 17. A. qpnhif'era var. A. Scum. Atlan 

pi. 25, f. 35. 

Very rare: Stamsund, r. 

Similar to an Amphora terror^, with distinctly punctate trans- 
verse striae. Valve 80 x: 15 |jl; its ends a little capitate-rostrate. 
Striae 773 on 10 |t. 

Distribution \ Bohuslan (Sweden), Arctic regions. Indian 
Ocean. 

A. costata W. 8m. 

W. Sm. Brit. Diat. I, p. 20, pi. 80, f. 253. Grko. Diai. of Clyde p. .527, pi. XIV, 
f. 90. A. inflnia Ghitn. in A. Bciim. Atlan pi. 2o, 29 — 80. 

Rare : Stamsund, r. 

Frustule 34 x 16 |t, coarse stnicture; 9 — 10 stria> on 10 |i; 
many longitudinal division lines. p]nds protracted. 

Distrihution : Coasts of th(5 North Sea. Mediterranean. Sumatra. 
East coast of America. (lalapagos Islands. 

A. terrorifs Kiikk. 

A. crehi Eimn. Microgtiol. pi. .85 A, f. 2 A. cj/mbifira Grko. Diat. of Clyd^i 
p. 526, pi. XIV, f. 97, A. Hchm. AU.4s pi. 26, f. 88; pi, 89 , 1*. 18; pi. 25, 

17-19, 8.3 -.84, 86. 

Not unfrecpient: Stamsund -I-, the Ostnesliord r, Gaukvaen) r. 
Distrihution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Macassar Straits. Gulf of Mexico. 

d. Oxyamphora Ol. 1. c. p. 125. 

Complex connecting zone. Valves acute with the raplie close 
to the ventral margin. No dorsal longitudinal linos. Usually delic- 
ate structure of transverse oi- slightly radiate striie with puncta 
arranged in undulating, longitudinal lines. Ventral side usually of 
still finer structure than the dorsal side. Often a stauro.s. 

A. acuta Grko. 

Greg. Diat. of Clyde p. 524, pi. 14, f. 98. A. Schm. Atla.^ pi. 26, figs*. 19 — 20. 

Not unfrequent: Stamsund r, the Ostnesliord r, Kaftsund r, 
Gaukvjero r. 

Distribution: Coasts of the North Sea. Arctic regions. Tlie 
Mediterranean. China. Straits of Magellan. 

A. grocnlandica Cl. 

Cl. 1. c. p. 128, pi. IV, f, 1. 

No stauros. 

var. 

Median striae 12 on 10 jn, towards the ends of the valve some- 
what closer. Puncta elongated, 10 on 10 |x. 

Very rare: Stamsund, r. 

Distrihution of the main species: Davis’ Strait. 


A. ostrearia 

BrEb. in Kutz. Spec. p. 94. A. Schmidt Atlan pi. 26, f. 28. Va.\ Hki hck 
S ynops. p, 55, pi. I, f. 25 (vay. ttfpka Cl. 1. c. p. 129). 

Rare: Stamsund, r; (iaukvauo, r. 

Distribution : Coasts of the North Sea. Fiimiark. The Medi- 
teiTanean. Indian Ocean. Pacific- Ocean. 

A. livvia Ghko. 

Greo. Diat. of Cly<le p. 514, pi. XII, tigs. 74 a — r. A. SniM. Atlas, pi. 2tl, f. 10. 

Rare: Stamsund, r | . 

Distribution: Coasts of the North Sea. J^’inmark. Balearic 
Islands. Java. 

var, Iivvitishna ((Juk<j ) (’l. 

Cl. 1. c. p. 180. Autphina hvyminm Grko, Diat. of ('lyde, p. .518. pi. XII, f. 72. 
A. Scum. Atlas pi. 26, li^s. 3, 18 — 14. 

Rare: Stainsuiul r, Stene r. 

Distrihution: Coasts of the North Sea. Fiiimark. Sea of Kara. 

e. A tnhiy amphora ( i,. 1 c p. 180 

Connecting zone complex. V^alves obtuse with the raphe 
diverging dor.sally. No longitudinal lines. I^'ine puncta, arranged 
in tran.sv<n\so stiim. Structure not finer on tlni venti*al imrt of 
the valve. 

A. obtusa Ghi:(j. 

Oreo. Micr. Journ. V. j). 72, pi. I, f. 84. A. SniM. Aila.'< pi. <10. 1 7, 

11^-18. 

Veiy rare: Stainsiiiid, r. 

Distribution: Coasts of the Noi’lli Sea. The Mt'diteiTancaii. 

Black Sea. Jted Sea. Indian Ocean. (<hina. East coast of 

A merica. 

A. spcctahilis (Jmai. 

Grko. Dial, of Clydo, p. .516, pi. XIlL so a, r. A. Scum. Allas pi. 40, 

tV's. 18-28. 

Not unfre(|ueat: Stamsund Steno r, Gaukvicro r. 
Distribution: Coasts of the North Sea. The Mediterranean. 

Indian Ocean. Pacific Ocean. \\\rst Indies. Davi.s’ Straits, 

I. Psamnukinpbora ('t,. I. c. p. 182. 

Connecting zone simple. Else as Auibh/muphora, 

A. occUata Donk. 

Donk. Mirr. Journ. 1861 (n. s.) I, p. 11, pi. 1, f. 11. \ Hkituck Syn«>p><. p. .56. 

pi. I, f. 2t) (car, typka Cl. c. p. 188), 

Somewhat rare: Staiiisnnd r, Svolvicr r, the Ostnestiord r 7, 
Gaukvicro +. 

Distribution: Coasts of the North Sea. Sweden. The Adriatic. 
Cymbamphora Vl. 1. c. p. 134. 

(Connecting zone simple. Valves of leather delicate structure. 
No longitudinal Hues. Raphe clo.so to the ventral margin. 

A. anfiusta Giiko. y ( l. 

Cl. 1. c. p. 135. Grko.'? Diat. of ClytL^ p. 510, pi. Xll, f. 66 (car. ii/piai Cl.). 

Rare: Stamsund, r. Hardly Gregory’s species. 

Distribution: Scotland. Arctic regions. East coast of North 
Ameiica. West Indies. 



E. Jergfensen. 


220 

rar, ventrieosa (Grko.) Cl. 

Ol. I. r. p. 135. Amphora i\ Ohko. Diat. of (/lyde p. 511, pi. XU, f. 68. 

Not uiifrcquent, Moskonstrommen r, Stamsund r, the 0stnes- 
tiord r -f-. Stenc r, GaukvaBre +* 

Answers completely to Gregory’s species, but is veiy variable. 
IJidnhdion: Coasts of the North Sea. Sweden. Arctic 
regions. The Mediterranean. Red Sea. 

Kpithomla lUikn. 

K titrgida (Khkb.I Ki^tz. 

Kutz. Bacill., pi. 5, f. 14. Van Hkihck ftynopM., pi. 31, ttgs. I — 2. Navietda 

t Kiirb. 1830. 

Fresh water species. 

rar. Wentermanni (Khkb.) Guun. 

Grun. in Wien Verb. 1862, p. 325. Van Heuiuk 8ynops. p. 138, pi. 31, f. 8. 
Navimla W. Khrb. 1833. 

Very rare: Gaukvau’o, r; Moskenstrommen, r. 

Dl^irilndion: In brackish water. Coasts of the North Sea. 

E, (trgus (Ehkb.) Kctz. 

Kutz. Bacill. pi, 29, f. 55. Van Hrutu’K Hynop.s. pi. 31, 15 — 17. FhmoHa 

arguH Ehrb.. Mikro^^eol. pi. XV A, f. 59. 

Very rare: Brettesnes— Skroven r, Gaukva^ro r. 
iJistribfdion: Fresh water species; also in brackish water. 
Frequent, especially in Northern P^urope and in alpine localities. 

E. zvhra (Ehkb.) Ki'''rz. 

KCtz. Bacill. pi. 5, f. 12; pi. 30, f. 5. Van Hecrok 8ynops. pi. 31, figs. 9, 

11-14. Kunotia z, Emm. Inf. p. 191, p\. 21, f. 19. 

Very rare: Gaukviero r, 8tene r. 

JJistnhfdion: ('Omiiion fresh water spi^eios. 

E, muacuius KCtz. 

Kutz. Bacill. pi. 20, f. 6. Van Hei rur SynopM. pi. 32, Hgs. 14 — 15. 
rar, eonatricta (Br£b.) V. H. 

Van riF.nucK 8ynop». p. 140: Trait*'-! d. Di.it. p. 297, pi. 9, f. 360. Epitheniia c. 

Br^b. in W. Sm. Brit. Diat. 1, p, 14, pi. 30, f. 248. 

Very rare: >!?volva*r r, Gaukva*ro r. 

Distrihidim: ('oasts of the North 8ea and Western Europe. 
The Moditoriauean. 

B. gibhctiila Kutz. 

Kutz, Bacill., pi. 30, f. 3. Van FIebruk Traiti* <1. T)iat., p. 297, pi. 30, f. 825. 
Rare: yvolvae.r, r. 

v«r. prodneia Gri n. 

Van Hburck Synnpa. pi. 32, figs. 11 — 13. 

Rare: Stamsund, r. 

l>Lstrikdwn: Marine, also in brackish and fresh W'ater (var, 
producta Geitn.), frequent in PJuropc and America. 

Rhopalodia (jihha (Ehkb.) Otto Mull. 1895. 

Epithemin gihba Kutz. Bacill. p. 35, pi. 4, f. 22. Van Hkurck Hynops. p. 139» 

pi. 32, figs. U 2. 

var. rentricMsa (KiiTZ.) (tBUN. 

Ohom. in Wien Verli. 1862, p. 327. Epitliemia ventrieosa KitTz. Bacill. pi. 30, f. 9. 

Very rare: Gaukviero, r; the Ostnesflord, r. 

Distrihution-. Coramon fresh water specie.s. 


General remarks on the character of the bottom diatom flora. 

The most striking facts regarding the distribution of the dia- 
toms in the foregoing list of bottom species are, that the arctic 
forms are rare and that the flora, on the whole, has a much more 
pronounced soiithorn character than would be expected from the 
geographical situation. This is in sharp contradistinction to the 
character of the diatom flora during „the diatom inflow “ of plankton 
species in spring (cf. above p. 88), when the actual arctic species 
predominate. 

Generally speaking, the bottom flora shows a remarkable 
agreement with that of the east coast of Scotland. It is especially 
striking that a great many of the species described by Gkegoky in 
Diatoms of the (^dyde (1854) are common to these two regions, 
situated at a rather considerable distance from each other. On the 
other hand, these species also occur on the west coast of Norway, 
at any rate most of them. It may, consequently, be concluded that 
the characteristic western bottom flora of diatoms which inhabit 
the coasts of the North kSea extend to the north as far as to past 
the Vest- Fiord, probably, however, but little farther. 

For the sake of clearness, 1 divide the species found into (> 
gG'oups: 

1. The actual arctic species, only found in the arctic region. 

11. Species with a western and arctie distribution. 

111. iSpeeies with a very wide distribution, occurring from southern 
regions right up into the arctic one. kSome of those species 
seem to be cosmopolitan. In P^urope, the species belonging 
to this group are generally found from the Mediterranean to 
the arctic regions. 

1V^ Western species, especially known from the coasts of the North 
Sea, but not before mentioned from the arctic zone. 

V. Species with a southern and western distribution, genei'ally 
occurring from the Mediterranean — oi* still farther to the 
soutli to the coasts of the North Sea. 

VI, Species with only southern distribution, not before found so 
far north as on the coasts of the North kSea. 

Most of the species observed belong to gi’oup 111, and many 
of these specie.s will probably later on be found to have a still wider 
distribution than is at present known. For such more or less 
docidoilly cosmopolitan specie.s, a thorough treatise on their varieties 
and forms is a very important and valuable work, indispensable 
when one wishes to obtain an accurate knowledge of the distribution 
of identical and closely related species. Notwithstanding the exten- 
sive material consisting of an immeu.se number of facts and obser- 
vations, often made with the utmost care and accuracy as to details 
in structure, we are still obliged to acknowledge with regret that 
our knowledge of the individual variations and real constancy of 
the various distinguishing characters is very deficient. 

These species play an unimportant part with regard to the 
character of the flora. It is, however, an interesting fact that, 
apparently, so many species of diatoms are common to most seas 
of the world. Even if a good many of these widely distributed 
species, on a more thorough examination, should prove to consist of 
similar, but separate species, having different areas of distribution, 
there will still remain a great number of species which, in Europe, 
occur from the Mediterranean to the Arctic Sea. It must, however, 
be remembered that the valves of diatoms are almost of eteinal 
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duration and that thus fossil valves will enlarge the apparent area 
of distribution of the still living species. 

Most of the species of tliis group III are probably recent 
ones, a great number of them being observed alive on the west 
coast near Bergen. 

Next to group III it is gi'oup V, which contains the greatest 
number of species. Many of them have a predominating southeni 
distribution, but occur, more or less freqtiontly, as far north as the 
coasts of the North Sea. To this group belong the following (a few 
of which might perhaps rightly be reckoned to anothei* group): 


Coscinodiscm Rothii, 

BuUulpMa pulchella (a broken 
valve, Troms0, Cl.). 
jB. re/yitia (only exceptionally found 
os far north as Scotland). 

J3, fatms (once found in Spits- 
bergen). 

B. alternam. 

B. pimeUjUu. 

Synedra muhdata, 

S, Hennedyana, 

Baphoneis nitida. 

Bi rnerogramma ruin us. 

I), fulvuni. 

Glyphodemiis distans. 
(rrammatoj)hora serpentina, 
Nitzschia pundata. 

N. ttciminaia, 
iV. hilolmia. 

K. lanceolata (a). 

Ca n 'i pi/lodiseus exi ni i u s . 

Siirirella fastuosa. 

A dm a n thes lo ngipes. 

Flea I oneis distans. 

F. hritamnccL 
Vonkinia recta. 

Flearosigma rigidum. 

F. formosam. 

P. speciosam. 

P. halticum. 

Scot iotropis latcstriata. 

Ca loneis consmilis, 

C. hlanda. 

C. niiisca. 


Stan r oneis salt n a . 

Navicula mtniiliformis. 

N. latissima, 

N. CA)m pressieauda, 

N. superimposita. 

N. palpebralis a, van Barclayana, 
var. anyalosa. 

N. pradextn. 

N. darata. 

N. forcipata ear, 

Finnalaria dariculas, 

F. Trevelyana. 

Di plonds eoffei form is. 

D. lineata. 

1). (eontigua var.) eudoxia. 

1). notahilis (var. exjMa). 

1). fused vai*. (rregorii. 

D. major. 

D. nih'seeus. 

1). sejuneta. 

I). (lidyma. 

1). chersonensis. 

I), crahro et var. pandara. 
MastogU) i a apicala ta . 

Amphora proieas var. contiyaa. 
A. macileata. 

A. cost at a. 

A. hinodis. 

A. sulcata. 

A. ala iff. 

A. ohtusa. 

A, spectahilis. 

A. ocellaia. 

Kpi thrni id mi isc ulus. 


Many of these species were for the linst time described and 
illustrated in the work by (Jregory above mentioned. 

All those species have not previously been mentioned from 
the arctic zone. To this group should properly also most of those 
be reckoned wliich are previously known from the arctic zone, but 
only from the coast of Nordland („Finmarken“)- 

numerous are the species of a mere western European 
distribution, group IV. Such species are, however, on the whole 
not numerous. Hero belong the following species: 

Coscinodisem apollinis var. (west C. Normannh G. fasciculatus A. 
coast of Norway). Schm. 
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Actinoeyclus crassus. 
Actinoptychus sjdmdens. 
Biddulphia turgida. 

Synedra baculas. 

Nitzsdiia litorea, 

N. navicularis (Spitsbergen?). 
Campylod iscus pannilus. 

Coeconeis Lyra (west coast of 
Norway). 


flearosigma atienaafum {?). 
Caloneis liber. 

Schizonema cracigeram (Y). 

Na r i cii la northurnbri ca . 

N. peregrina var. kefwingensis. 
N. prxsecta (u est coast of Norway). 
Diphmeis hyperborea vai*. excisa 
(nest coast of Norway). 


These species, the tirst and tl\o last ones only excepted, are 
common to Great Britain and Norway. 

A closely related group is group II, including species with a 
predominating western area, though also oceuii-ing right up to tlie 
arctic zone. These are the following: 


Coscinodisras Kil izingii. 
Hyalodiscus scoti eiis. 
hidd n Iph i a rh om bu s . 

B. Smiihii. 

Ni tzsdi ia apicu la ta . 

Ca mpylod iscus a ngi i la r is. 
BIwicosigma arcti cu m . 
Caloneis brevis. 


Xaricala di recta et vai’. sabtilis. 
X. fortis. 

N. distans. 

X. palpebralis var. srynijdena. 

A^. pygmiea. 

Dipl one i s li ya I i n 1 1 . 

Amphora hevis. 


The genuine ai’ctie species, belonging to grouj) I, are few; 


Coscinodiseus borealis. 

A ctinocyclas alien as Y 
Bidd a Iph in arcti ca. 
Synedra kam fsch a tica m . 
S. rostellata, 

( T I a m m a topli ora a re tica. 


Ni fzsdi ia Mi tcheUiana. 
Gomphonema hun tsehaticum. 
Amphora given (andica, 

Diploneis oitomon (h,. p. p. ( - 
/>, sabeineta var. madia). 


All these species, except the last one, are besides very rare. 

At last we have the remarkabh* gronj) VI of only southern 
forms, partly only known from regions situated far to the south or 
even only from the tropical zone. Their disti’ibution (as earlioi* 
known) extends northwards only as far as to the Mediterranean. 
To this group belong: 


((^oscinvd iscus leptopus verus). 
(\ nodalifer. 

A u laeod iscus Kittoni. 

A. Johnson ianus. 

Biddulphia regina var. 

B. lata. 


Nlizsdiiu (insignis var.) sya/7//.n- 
lifera 

X. roar a tat a. 

X. tSmithii var.) notnbilis. 

Am pliora (ri (effi i . 


There may, however, ho some doubt as to whether the forms 
observed of Biddulphia lata an<l Amphora Grmffii aie identicMl with 
those, wliich usually occur in southern regions. Moreover, Coscino- 
discus leptopus. Nitzschia spafhuUfera. X. coarctata. N. notabiUs and 
Biddulphia regina var. are all very rare and scarce. Iliere remain, 
however, Coscinodiseus mdulifer and the two speavies of Aalacodiscus^ 
all of which occur in comparatively lai’gc numbers, and in several 
samples. These species are easily recognizable, and have a pro- 
nounced tropical area of distribution. 

Probably these species are all fossil, but 1 cannot at present with 
certainty decide this. Coscinod iscus mdulifer has most probably 
occurred as a plankton species. 

All the species of groups IV, \' and \'l, a considerable immbei* 
of species in all, have not before been known from tlie arctic zone. 
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— contigua (A. Hoiim.) Cl., var 214 

— crabro Ehrb, et var 217 

— didyma (Ehrb.) Ehrb 217 

— entomon 216 

eudoxia (A. Scum.) 214 

fusca (Greg.) Cl. et var 215 

— hyaliim (Donk.) Cl 214 

— liyperborea (Grun.) Cl., et var 215 

— incurvata (Greo.) Cl 216 

— interrupta (Kutz.) Cl 216 

— liueata (Donk.) Cl. 216 

~ litoralis (Donk.) Cl 215 

— major Cl 215 

— nitesceiis (Greg.) Cl 215 

— notabilis (Grev.) Cl., var 215 

— sejuiicta (A. Schm.) 214 

Binithii (BrBb.) (4. 215 

splendida (Greg.) Cl 216 

— subcincta (A. Scum.) Cl 216 

suborbicularis (Greg.) Cl 214 

Doukinia carinata (Donk.) Halps 208 

— recta (Donk.) Grun 208 

Endictya oceanica Ehrb 195 

Epithemia argus KuTZ. 220 

— gibba Kutz., = Hliopalodia g. 

— gibberula KOtz., et var 220 

— musculua, KOtz., var 220 

— turgida (Ehrb.) KCtz., var * 220 

Eucocconeis pseudomarginata (Greg.) Cl 206 

Ennotia arcus Ehrb 208 

— bidentula W, 8 m 203 

— major (W. -Sm.) Rab 203 

— pectinalis (Dillw. ?) Rab 203 

— prserupta Ehrb 203 

— triodon Eheb 203 

Eupodiscus argus W. 8 m 199 

— craB$u$ W. Sm., Actinocyclus c. 

— 9par9U8 Greo., =» Actinocyclus s. 

Frustulla lata BrBb., = Pinnularla 1. 


I’iig. 


Pnistnlia rbomboides (Ehrb.) Dk T 017 

Oalliojielh sulcata Eurb., =:= Parali.-i s. 

Glyphodesmis distans (Greg.) Grun 20.8 

Willjainso)iii (Greg.) Grun 202 

Gomphonenm constrictuiii Ehrb 208 

— exigumn Kutz., var 2oH 

— kamtschaticuin Grun 208 

Gramniatophora arctira Cl 264 

— islandica Ehrb 208 

macUmta W. Hm., = <)c<*ani<-u var. 

marina (Lyngb.) Kutz 204 

oceanica Ehrb 204 

— serpentina Kalks 20.8 

Heteroneis Allmaniiinna (Grro.) 207 

norvegica (Grun.) 207 

(juarvcrctms (Grun.) Cl., — AllmannianH. 

ITeterostephama Hothii Ehrb., ™ Coscinodiscus It. 

Hyalodiscus Hcoti<‘us (Kijtz.) Grun lUg 

— stelliger HaiI 198 

— subtilis Hail 19U 

Isthmia enervis Ehrb 201 

— nervosa Kutz 20] 

Mastogloia aj>icnlatsi W. S.m 217 

— e.xigUH IjKW 217 

— Smitbii 8'nw 217 

Melosira Burreri Grrv 198 

granulata (Ehrb.) Halps 198 

Hoeseaua Rah 198 

Meridion circulare (Ghrv.) Ag 208 

— marinum Grkg., ^ Hceplronei.s m. 

Navicula abrupta (Greg.) Donk 218 


— amphishwua Boby, == Caloneis a. 

-- amjulosa Greg.. ==- N. palpebialis var. 

— apis A. Scum., ~ Diploneis clier-soncnsis. 

— aspn'a V.II., — 'rrio'liyneis a. 

Barclmjana Gukg.. -- palpebralis var. 

— hlanda A. Scum., — Caloneis b. 

— honihoidcs A. Si hm., == l)i|)lonci.s b. 
homhus Gkeg., “ Diploneis b. 
borealis A. Scum., — Diploneis b. 
brevis Grkg., -- Caloneis b. 

— cancellatH Donk. et var 211 

— ehersonensis Grun., = Diploneis c. 

clavnta Grro 218 

— elaviculus (ikkg., ~ Pinmilaria c. 

CO /fed' for mis A. Schm., — l>ipl()neis. 

— coinpressicHuda A. Schm 212 

consiniilis A. Schm., — (^abmeis c. 


eoytsfriefa Grun., ~ Diploneis c. 
crabro Cjirb., — - Diploneis. 

— erncifera Ghun 212 

— a'ueifor^tiis Donk., — Pinmilaria. 

— cuspidata KiiTZ 210 

— didyma A. Schm., = Diploneis d. 

— digito-radiata (Gueo.) A. Schm 211 

— directa W. Sm., et van* 211 

— distans (W. Sm.) (’l 212 


dirergens A. Scum., =--- Pinnularia tl. 
Donkinii A. Scum., Diploneis constricta. 


— elongaia Grun., ~ Caloneis liber var. 

— cntomoji , — Diploneis e. 

Eudorici A. 8ciim., — Diploneis E. 

— Eugmia A. Schm., — Diplonei.s sejuncta. 

— ftniiiarcbica (Cl. et Grun.), Cl 211 

fistula A. Schm., — Stenoneis inconspi<ua. 

— forcipata Grev. et var 213 

— fortis (CrmNi.) Donk 212 

— fraudulenta A. Schm 211 

— frigida Grun 211 

— fusca Greg., = Diploneis f. 
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Naviiiila gcmina A. Hchm., Diplcmeis boinbiis. 

f/rariulata Bkeb., — inonilifera. 

— Gregoni Kales., ciinc<,*llfitR var. 

- n^nnedyi W. Hm., et var 

ImnieroMa HkEr 

— hgalina Donk., — Diploiifis li. 
htfjH^rhorm (tiiuN., Diploneis h. 
inf ojiftjiinin (irko , — HtenoiiGiH i. 

— hniirrnta Grkg., — Diplouein i. 

— infcrrupta KfiTZ., •- l)ipb»nGis i. 

— latissiina (Jreq 

kgumm A. 8chm., — Pinnularia 1. 

liber W. 8m., — CaloneiH 1. 
lineata Donk , — DiploiH-is 1. 

HforaHs Donk., ~ DiplonaiM I. 

lyra Khrr., et van* 

— ma.rima (iREO., — Caloneis liber varr. 

— mcd'iterranea A. Scum , Diploneis eudoxia. 

— minor Oafto., — palpebralis var. 

nnnjilifera Cl., el. var * 

~ muUkoHtatn Orltn., Diploneis crabro, 

— mmca Guk(»., — (.’aloneis ni. 

— nitescens Grko., = Diploneis n. 

— iR)rtluinibri(?.a Honk 

~ noklhilh Ghev , -- Dipbmei^ n, 

opima Gri’n 

— OVlihiin A. 8c HM., Helen )!\eiM AlhiiHimiaiia. 

— palpebraliH Kuril, el var 

pandnra BuRil. — Diploneis crabro var. 

— peiegnaa KUBB., el var 

— Pinnularia Cl., ~ Pinnularia quadralarea. 

polgatieta Oru.n., Hennedyi var. 

— prwxecta A. 8CHM 

— pradexla KiiuB 

— piinctulatH W. 8 m 

— pyginya Kiii’z 

— qnadratarea A. Schm., = Pinnularia q. 

— radiosH KlJtz 

rliomhoUlcs Kiiuu., = FruHtulia r. 

lostellata (Oreo.) A. Scum 

nejunvia A. 8chm., = DiploneiH s. 

Smithii KkRb., = Dlploneis 8. 

M])ectabiliH Greu 

splendida Greg., — Diploneis s. 
anlicincta A. Hciim., == Dijiloneis s. 

8iiperiinpOf»ita A. 8('HM 

— Trevdyana Donk., = Pinnularia T. 

— tumida BrRb., = Scoliopleura t. 

— versicolor CtRltn., = forcipata var. 

ZoMlereti Gritn 

NitZBchia ncuiuinata (W. Sm.) Grcn 

— angularis W. 8m 

— apiculala (Greo.) Gbun 

— bilobalH W. 8 m 

— coarctala Grun 

~ conslricta (Gbro.) Orun 

— dislHUH Grbo 

— hungarica Grun 

— hybrida Gbun 

)n«igni.s Grbq., et var 

— lanceoluta W. Sm 

— litoralis Grun 

litoroa Grun 

— longissima (Br6b.) Ealfb 

— marginulata Grun., var 

— Mitchelliana Greenl 

— navicularis (Br£b.) Grun 

— fwtabilis Gbun., = insignis var. 

~ pandurifornns Grbo 

— punctata (W. Sm.) Grun 
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Nitzschia sigma (K(]tz.) W. 8m 205 

— Smithii lUi.FS 205 

— spatludala KrRb 205 

— thermalis Grun., var 205 

Opephora pacifica Grun ' 202 

Paralia sulcata (Ehrb.) Ct 198 

Pinnularia acuta W. 8m., = Navicula radiosa var. 

AUmanninna Grbo., = Heteroneis A. 

— borealis Ehrb 214 

— claviculus (Grkg.) Cl 214 

— cruciformis (Donk.) Cl 214 

— digito-radiata Grkg., = Navicula d. 

— diMtans W. Rm., — Navicula d. 

— divergens W. 8 m 214 

fortis Grcg., Navicula f. 

lata (Brh:b.) \V. Sm : 214 

— legumen Ehrb 214 

— microstauron Ehrb ... 218 

— nobilis Ehrr . . 214 

— peregrina Ehrb., ~ Navicula p. 

quadralarea (A. Rchm.) Cl 214 


radiosa W. 8m., ==• Navicula r. 
rostellaia Grko., ~ Navicula r. 
semiplcnn Greg., -- Navlrula palpebralis var. 


— subtilis Greg., Navicula directa var. 

Trevclyana (Donk.) Cl 214 

Plagiogramnia Gregorianum Grev., =s stauvophorum. 

8tam‘0[>lion)m (Greg.) Heib 202 

Pleuroneis britannica (NyEO.) (’l 208 

— costata (Oreo ) Cl 208 

pinnata (Greg.) 208 

Pleurosigma amminatum ^V. 8m., — aitenuaium var. 

— affine, Grun., ~ Nonnanni. 

— nltenuatuin (Kutz.) W. Sm., var 209 

balliiaiin (Enun.) W. Rm 209 

— carhiafnm Donk., — Donkinia c. 

— elongntun) W. Rm 209 

— formoHinn \V. 8m 209 

— Nonnanni Kales 209 

— nubecula W. Sm., var 209 

— recta Donk., ^ Donkinia r. 

— rigid uin W Rm 209 

— sj)ecio.suni W. 8 m 209 

— strigo.sum AV. H.m 209 

subcrectum ('l. = nubecula var. 

Podosira horinoides (Mont.) Kutz 199 

Pseudoainpbipora stauroplera (Bail.) Cl 209 

Pyxilla baltica Grun 201 

Khab<lonema a<lriaticum Kutz. 208 

arcualum (Dyngb.) Kutz 208 

— minutum Kutz 208 

Rhaphoneis nitida (Greg.) Grun 202 

RhizoHolenia setigera Briohtw 201 

Bhoicosigma arcticum ('l 209 

Rhoicosplienia cur vat a (Kutz.) Grun 208 

Rhopalodia gibba (Kutz.) (). MItlt 203 

Boperia tessellata (Hop.) Grun 199 

Sceptroneis kamtscbatica Grun 202 

— marina (Greg.) Grun 202 

Schizonema c-rucigerum W. Rm 210 

Grevillei Ao 210 

Scoliopleura latestriata Grun., = Scoliotropis 1. 

— tumida (BrEb.) Bab 209 

Scoliotropis latestriata (BrEb.) Cl 209' 

Stauroneis finmarchica Cii. et Grun., == Navicula f. 

— Gregorii Balfs 210 

— phoenicenteron Khrb. 210 

— salina W. Sm 210 

Stauroptera aspera Ehrb., = Trachyneis a. 

Stenoneis inconspictta (Greo.) Cl 217 



Diatoms. 



Stephanogonia aotinoptychus (Ehrb.) Gbttn. 

— poly go na Ehbb 

Striatella iinipunctata (Lynob.) Ag 

SurirellB fastuosa Khbb 

— gemma Ehrb 

— lata W. Sm., = fastuoaa var. 

— naviculariB Br^b., = Nitzschia n. 

ovalis BrIsb., et var 

— ovata KtlTZ., =* ovalis var. 

Synedra afftnis Kutz., var 

— baculuH Greg 

— - crystallina (Ao.) KCtz 

— Hennedyana (Irkg 

— hyporborea Grun, var 

— kamtschatica Grun., var 

— roMt,ellata Grub 

— superba KOtz 

— tahulata KOtz., = affluis var. 

— ulna (Nitzsch.) Ehrb 
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201 Synedra iiiidulata (Bail.) W. Hm 

201 Tabellaria docciilo«a (Roth.) Kutz 

20B TlialaHsiosira decipions (Ghun.) .Ioro 

200 — gravida Cl 

200 ThalaMHiothrix nitzHchioideK (Ihi;n 

TracIiyiieiH aapnia (Eiiub.) ("l 

Triceratiuin alternam Bail., — Biddulj Ida a. 

200 arcticum Briohtw., — Bidclidj»lda a. 
favu8 Ehrb., — Biddiilphia t’. 

201 — formommi Brightw., =: Biddulj)ldM f. 

202 — latum Grev., — Brddulpbia 1. 

202 — nohile Witt., — Bi<ldiilphia n. 

202 — pundahwi Brightw., = Biddulplda p. 

202 ~ WmtiHn Gkun., ~ Biddiilphia W. 

201 Tropidoneia lepidopt^ra (Greg.) ('i 

202 — maxima (Grbo.) Cl 

202 VanJuiurckia rhomhoidrs BRfcB., = FruMtulia r. 

Xanthiopyxis umbonata Grev 

201 ZyqocerOH haUrna Ehrb., ~ Biddiilphia arrtic.a (Brightw.). 
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IV. COMBINATION 

OF 

HYDROGRAPHICAL AND BIOLOGICAL FACTS. 



NOTES. 


In this section I have ^i\en some facts, which it has occiuTed to me might be of practical interest. It is, however, quite 
impossible to define clearly between practical and purely scientific marine investigations. 



A, The natural Conditions of the Fiords. 


One of our historians relates, that in a fra^'inoiit of an ancient 
Irish annal it is told, that in the year 872 „oiic of the two Nor- 
wegian kings in Dublin, Ivab, went with a large army from Ire- 
land to Lochlann (Noi way) to aid his father who was at war with 
the king of TjOchlann.“^) 

It must be said that the ancient Irish luul fouiid a particu- 
larly suitable name for the land, whhdi is also in modern tourist 
language made famous jis „the land of tiords“. The Norwegian 
series of fiords presents many interesting problems to the naturalist 
too, and a thorough examination of them will undoubtedly serve to 
throw light on many questions. 

If one sets to work to make a thorough scientific investigation 
of a fiord, the facts obtained may be divided into three principal 
groups; those concerning the shape and .situation of the fiord (top- 
ograpliy), or concerning the medium with wliicli the fiord basin 
is filled (hydrography) or coneei'ning the plants and animals con- 
tained in it (biology). The objec t in view, in case of such an 
examination, sliould be to gain the greatest possible insight into the 
biological phenomena, hut in order to attain this end, one will he j 
compelled to study most carefully the topographical and hydro- | 
graphical conditions of the fiord. As a part of tlie iupoifnviihff of ! 
the fiords one must, I think, consider such things as their goo- I 


graphical position, proportionate size, subdivisions, relative depths, 
the occurrence of barriers, rocks under water, holms and islands. 
In addition to these things, the nature of the bottom and the sur- 
rounding hills, the geological history of the fiord ((‘. g. the rise and 
hill in the sliore line) etc., must he taken into consid(U‘ation as be- 
longing to the topogiapliy of a fiord. To the ht/droumpht/ (d‘ the 
fiords may be rec'koned all the facts and qiialiiii‘s concerning the 
medium which fills their basins, such as salinity, temperature, gas- 
eity, transparency, tlic motions of the water (currents, waves, tides), 
formation of i(*e, inflow of rivei’s or streams etc. Finally, atim>s- 
pherical conditions must also be taken into conside?*ation as play- 
ing an important part in the physical state of a fiord (e. g. tem- 
perature, downfall, prevailing winds, atniospherii* pn^ssure etc.). 

The fdotopf/ of the fiords will include vegetable and animal life 
in their waters, at the I)ottom and in the bottom mud. The plan 
here suggested for the (vxamination of a fiord must, I think, he taken 
to be tolerably complete, and I will look u|;Oii it as a gui(l(^ in 
my future woi'k. I must, however, at onei‘ eonfess that tin? in- 
1 vestigations 1 liavc^ hitherto made in northern Norway do not make 
I it possible to fill in very inneh of the frame work 1 have sad up 
! in the foregoing lin(‘s. I will, neverthtdess, build nj) the skeleton 
in the Impe that it may be solidly eoveiod later on. 


a. Topographical Notes. 


The Geographical survey of the Norwegian coast has given us 
maps, in which very much of what I call the topography of the 
fiords is made clear. Hut tho complete mapping out of the northern 
fiords is not yet finished. A good deal of information about the 
fiords will also be found in Prof, A. ITEia.ANn's-) topograpliical works, 
and a description of the ground through which the lioi’ds have dug 
their way, will be found in „Det nordligo Norgos geologi" (The 
Geology of Northern Norway) by Dr. H. Rkusch. The problem 
of the fluctuations in the shoreline are treated in detail by Dr. 
Andheas Hansex.^) In a hydrographical paper concerning the 
western fiords, '‘) 1 have touched upon the etfect which changers in 
the level of the sea have upon these inner parts of the fiords which 
are connected with the principal fiord by comparatively shallow 
currents. 

As regards those currents, it seems pretty generally to be the 

litjch = lako, iiord. 

Lofoten og Vesteraalon, Troniso amt. 

*) Norges geol. undorAogelReH aarbog f. 1896 — 99. 

*) Studier over naturforiioldene i vestlundMke) fjonlt*. I. Hydrografi. Berg. 
Mu 8. aarb. 1903, no. 6. 


case that they Imvc forced their wfiy through moraines, which in 
many instanc(‘s cause the (‘comparative conlinonunii. llKiiLANo^) 
mentions (*,xamples of this, in Kvamangen, both the „Stor“- and 
,, Lille strminnen“ having forced themselves through old moraim^s. 
It is most probable, that the majority of the so-called ,,stri)mme“ 
(currents) in the fiords, run ovei’ such moraiiuxs. 

With respect to the situation of a fiord, it is not only it-s geo- 
graphical latitude which is of impoidance for its vegtdablo and 
animal life, a very weiglity hictor is also its relative position to 
the prevailing c\irrent in the surrounding ocean. Let ns make an 
experiment. We cut a soetion along tlio 22nd degree of longitude 
(K of Greenwich) towards the boundary line of Finland and con- 
tinue to cut along the boundary to .Jacob’s river on the south side 
of the Varangcr Fiord. Then wo turn this section around the point 
M’here the longitudinal line and the shore line of tho continent 
intersect, so that the fiords of Finmark will lie in a direction wln(*h 
is approximately E — W. These fiords will them undoubtedly undergo 
a change in their biology, and notwithstanding that they were 

h Troinso amt, U, p. 349. 
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now fiirthor north, the change would quite certainly bo such that 
several boreal species would occur there, while some of the arctic 
ones would die out, or possibly retire into the innermost parts of 
the fiords. 8uch a change would take place, because the fiords 
in this way would have been brought into closer contact with 
the heat axis of the northwards flowing current. 

On the relative depths of the fiords, I have made some re- 
marks in the first part of this work, and reference should also be 
made to the coast maps. The Finmark fiords are of rather a 
different character than those in Nordland and Tromso amts, for 
they are comparatively shallow. An explanation of this has been 
given by Dr. Andheas Hansen*) who writes: — „ When the high- 
land ceases in h^inmarken, the fiords too acquire another character. 
l'’hey become broader and shallower, less typically formed basins 
in the loose schist, beds, indeed, for loss active and less concen- 
trated glacier-streams, because hero, in the low plateau country? 
there were not originally such deep canons to determine the course 
of the glaciers, as on the western slope of the mountains. As a 
general rule it may be said that there is a deep channel in the 
fiords with a muddy bottom. On either side, there is a bank or 
edge of land, which in some cases is evenly sloped, but generally 
has a most uneven surface. It is, nevertheless, in many instances, 
possible in a definite section to speak of the angle of inclination 
of the bank of land. 

It is clear that, the depth being the same, the side surfaces 
will increase in proportion to the diminution of the angle of in- 
clination, as will be soon from the figure below, which represents 
a transverse section through a fiord. 



If in the one case, the line of intersection between the side- 
area and the transverse section be s and the angle of inclination 
a, and in another case the corresponding values be si and aj we 


sin a 
sin a, 

8 : Mj = sin a| : sin a. 

Aro the side surfaces (S and Si) taken to have equally long 
ground lines, or if one will, shore lines, but with different angles 
of inclination (a and oi) one gets, according to elementary geome- 
trical law: — 

S : Si = s : Si but hence follows: — 

S : Si = sin oi : sin a. 


’) Norway, Official Public4ition for the Pari* Exhibition 1900, p. 17. 


The side surfaces are thus in inverse proportion to the 
sinus of the angles of inclination. 

Kg. « = 90®, «! == 80®, and then: — 

S : Si = : 1 

Si == 2 S. . 

When the angle of inclination is 80®, the side surface will 
thus be double as largo as it is when the land bank is perpendi- 
cular. 

This little mathematical exposition Is valuable in so far as it 
plainly shows that tho space which is available for the distribution 
of animals depends, to a great extent, upon the angle of inclina- 
tion of tho edge of land. And it gains in interest when it is re- 
membered that experience proves that the edges, both in the ocean 
and tlic fiords, teem with animal life. 

The presence of islands, holms, rocks etc. in a fiord must also 
be said to be important factors in the animal life of a fiord. They 

all tend to increase the extent of the particularly productive areas. 

Another important factor in the vegetable and animal life of 
a given district, is the oceurrenco of a belt of skerries („skjau*- 
gaard‘‘). With respect to navigation, sqoh bolts of skerries act as 
powerful breakwaters. And as such they are biologically too of 
importance, and of course the many islands, holms and rocks, with 
their rich algae vegetation, greatly increase the number of speci- 
ally productive surfaces. 

Mr. M. FosiiiK of Trondlyem ha« kindly given mo some in- 
formation about the influence of such a „skjiprgaard“ on algae. 
He writes that where there is none It will, amongst other effects, 
also bo found that the number of species is less. If the coast be 

an open one, a number of species which require more or less pro- 

tected spots is as a rule absent. With Mr. Foslle’s permis- 
sion, I quote a part of his letter to me, he writes: - ,, Those 
species which ai*e principally found on the open coast, will also 
generally be found inside tho „skja 0 rgaard“ or in tho larger fioi'ds, 
but usually in the most exposed places, and even there they are 
not so strong and well developed as on the ocean coast. An illu- 
stration may bo found in tho large Laminarians. L. hj/pf>rhorea 
and L. digitata are always large and strong in tho open sea, but 
decrease in size and change their shape the further in one finds 
them. A total absence of some „breakwater‘‘ or other often re- 
sults in the tearing away of large quantities of algae, which the 
autumn and winter storms drive ashore. I have, for instance, seen 
immense masses of Laminaria cast in, especially in Borlevaag and 
Loppen. On the other hand, there are species which aro less 
hardy, and they are smaller on the open coast than in more 
sheltered places, even if they are found on the coast. They then go 
further down, whore the rush of the waves is less. Therefore, 
especially along the coast of East Unraark, there are many places 
where vegetation seems to be poor and only to consist of a few 
species, while there is comparatively rich vegetation in fairly shel- 
tered bays.“ 

An exceedingly important factor in the hydrography and bi- 
ology of the fiords, ig their relative position to the prevailing sum- 
mer and winter winds, and a closer study of these things will pro- 
bably throw light upon many matters which hitherto have been 
uncertain. 
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b. Hydrographical Notes. 

been remedied by Dr. K. T. Dkownk and Dr. E. I. ALLr:N ha\ing* 


In the first part of this work, a number of hydrogfraphical 
data from the fiords will be found. Now I will mention a few 
more details, and treat of some thing's which have not yet been 
mentioned. First then, some remarks on the iiiHucnco which the 
prevailing winds, waves and tidal currents exert on vegetable and 
animal life in the sea. 

In a veiy interesting paper, Mr. F. W. Hakmer has recently 
explained the importance of the prevailing winds as a geological 
factor. 0 Mr. Habmer calls attention to the fact that dead shells 
are not found in large numbers on the eastern shores of the 
counties of Norfolk and Sulfolk, although there is no want of mol- 
luscs in the ad^jacent sea. The reason for this absence of shells 
is found by Mr. Harmku in the fact that the prevailing winds at pre- 
sent are westerly. On the contrary, the presence of Crag beds on 
the east coast presupposes a <lifteretit prevailing wind from that j 
which is now the case. | 

„Easterly gales might have been prevalent in that part of the 
North Sea, rather than those from a westerly quarter, as at pre- 
sent. “ In another paper, Mi*. Harm eh") has drawn attention to 
the. tidal currents as a geological factor. 

He points to the state of things in the Irish 8ea, „where an 
accumulation of <lead shells on the Turbot bank, oil* the coast of 
Antrim, is caused by the tidal currents whicdi sweep with much 
velocity tlu’ough the narrow channel separating Ireland from 8cot- 
land.“ The fact that in some places in Coralline Crag, layers of 
large shells may occur, while at other places smaller shells arc 
predominant, is considered in the light of tidal currents, for Mr. 
Habmer says: - „8hells arc sorted out by currents of varying 
strength as pebbles in beds of gravel; small specimens would there- 
fore have accumulated in one place, larger ones in another, and 
comminuted shells, or line calcareous sand in a third.** 

Wind and current arc not of little importance in dynamical 
geology, on acxjount of their carrying powder. I hit just this charac- 
teristic causes those factors also to have an influence, in difteront 
ways, upon living creatures. The course of a current otters |)ar- 
ticularly favourable conditions for the nourishment of jilankton- 
eaters, and a current-facies of animals may be spoken of. It is 
true that animal life is not profuse where the deposits of material 
are greatest, but, on the whole, it is correct to say that the bed of 
a current is profusely supplied with animal life. 

In a purely theoretical light, the supply of plankton for a given 
animal must be in proportion to the velocity of the current. It is, 
at any rate, evident that the motions of the water are of groat 
importance in connection with the supply of nourishment for plank- 
ton-eaters. 

Dr. Edwabi) Browne^) has drawn attention to the fact that 
medusae, which are kept in an aquarium where the w^ater is un- 
disturbed, will at first swim quickly about, „but in a few hours, it 
sinks to the bottom, apparently tired out. After an interval of 
rest, it takes another swim, and again sinks to the bottom. This 
is repeated until the medusa becomes exhausted; then it stays at 
the bottom and slowly dies.“ This unfortunate state of things has 

Inaufjiice of Winds upon Oliumte dunnjf the PI«iMtocene Epoch. Quart. 
Joum. Geol,. Soc., vol, LVII, 1901, p. 408. 

A Sketch of the later tertiary History of East Anglin. Proc. Geol. 
Assoc,, vol. XVII, 1902, p. 425. 

B) On Keeping Medusae i.live in an Aqiinriiim. Joum. Mar. Biol. Assoc., 

N. S. Vol. V, no. 2, 1898. 


succeeded in constructing an apparatus by moans of which the 
movements of the w^ater have been skilfully imitated. Mr. Danne- 
vio'h hatching apparatus is constructed on a similar principle. 
With regard to the force of the tidal currents, it will easily bo 
seen that this will depend upon the height of the tid(‘, i. e. the 
difference between ebb and flow\ In the north of Norway, this 
difference is, on an average, about 2 mtrs., and as a consequence 
of this, the tidal mirrcnts an* (ionsiderably strong in th (3 narrow 
channels and in tlie smallest iiarts of the fiords. Based upon 
material furnished by the Noiwegian „(Jradmaalingskommission*‘,*) 
j I wdll give some figures wdiich show^ the average difference botwHMui 
I high and low tide in succession in 1884 and 188.5. 


1884. 1885. 

Htavanger 0.424 m. 0.427 m. 

Bergen 0.988 „ 0.975 „ 

Kabelvaag 2.oio „ 2.oi4 „ 

Vardo 2.i9r> „ 2.175 „ 


(lonerally speaking, it may be said that the tidal wave runs 
northwards along the coast, and the tidal currents flow into the 
fiords wdieii the tide rises and outwards wdieii it falls. 

In the channels of the „skja*rgaard**, it may be taken as a 
general rule, that the direction of the current is riortliei'ly or 
easterly wdien the tide rises, w'^esterly or southerly when it falls. 
But it must be remarked that in many channels the direction of 
the current changes a little . after the winter has been at its highest 
and lowest. In tlio currents running between the islands of Lofoten 
(Gimsostrom, Napstroin, iSundstrom etc*.) the waten* at first flows 
northwards when the sea is at half-high-tidc and turns again at 
half-luw-tide. The sainc^ is said to be the case in the currents 
winch conne(*.t the Skjerstad and Haltcm Fiords. The best known 
of these is the socalltsi „8alt.str0Tn“, which surpasses cnon „Mosken- 
strommen*' in force. 

I have attempted, in an articrlcj on the two mael streams in 
Norway, (de to store malstrommo i Norge) *) to explain the change 
in the direction of currents at half-high and half-low- -tide, and have 
theoretically worked out the following conclusion: — If the inner 
part of a fiord be connected by a cuirent with the principal fiord, 
and the direction of this (*urrent be changed after high and low' 
tide, the difference betw^een ohb and flow will be loss inside than 
outside the said current. 

Thus, the dift'erenco betAveen the niveau at high and low' w'ater 
should be loss in the Sk.jorstad than in Salten Fiord. I have not 
as yet had an opportunity of verifying this theoretical conclusion. 

Concerning the direction of the surface stream along the coast 
of Norway, Muhn’s current map is very instructive.^) The fol- 
low'ing amusing little story show^s that there, in the summer, may 
be an easterly current along- the coasts of Finmarkoii. Sopnrs 
Tromholt^) i*elates that in the beginning of the eighties S/S. 
jjNordstjernon** was in the summer w'reckcd on Knivskjaelodden, a 
little west of the North Cape, and very soon sank. A couple of 
months later, the vicar of Nsesseby had rowed out a little way in 


Cf. Vandstitnilsmnalinjfor, h. IV, p. 124. 

„NRtureii“ 1901, p. H05. 

The North Ocean, 'pi. XLllT. 

*) Under Nordlyaets Straater, p, 557. Copenhagen 1885. 
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the Varaji‘(er J’^iord and suddenly he cau^^it of a little box 
floating? in the water. On closer examination, he found, to his 
irreat surprise, that liis own name and address was written on it. 

It had been sent by the „Nordstjernon“ from Kristiaiiia, and 
after the wreck of the vessel „ the clever little box“ had found its 
own way to its destination, wliich is a fanciful exp!‘ession of the fact 
that winds and waves had carried it to the inner part of the 
Varangei’ Fiord. 

Outsidi; the prominent rocks of Finmarken, the tidal currents 
are very stron<r, the direction bein^^ easterly when the tide rises, 
and westerly during* its fall. 

1 have had personal experience too of the streng*th of tidal 
currents. In the summer of 1894, in the course of a zoological 
expedition in Finmarken, I was out in a little boat on August 
14th and had three men with me, I intended to pass Nordkyn 
going west. We had been sailing a little while, but the wind 
ceased and we wei-c obliged to try to row; this was exactly oppo- 
site Nordkyn. The stream was, however, against us, and it proved 
to be uttei ly impossible for us to make any headway. Fortunately 
the water was so shallow just here that we were able to anchor 
until the current slackened. 

That the tidal currents have a considerable carrying capacity, 

I have also noticed in Nygaardsstrommen at Jlergeu, very near 
the Biological station. Not only large mussels but mediumsized 
specimens of a star-fish (A^slcrkai ruhrns) now and then sail along 
with tliis (nirrent. 8o it is not strange that bottom forms, as for 
instance are often found in plankton. Currents and 

winds play also an important part in the fact that plankton is 
heaped up in quantities at certain special places. A closer study 
of this subject will undoubtedly throw light on things connected 
with the catch of plankton-eaters, such as herrings, sprats etc. 

Lately, it has become clear to me that the downfall plays 
an impoitant part in the hydrography and biology of the fiords. 
My thoughts were lirst turned in this direction, when I noticed 
that an increase of salinity occurred in the fiords of northern 
"Norway, from .January and throughout the spring. In the fiords in 
the neighbourhood of Bergen too, T have seen that the surface 
salinity is grxjatest in the winter, as the downfall then is least and 
there is a portion which does not exert its influence for the time. 
One would then expect that the great difference in downfall in the 
wOkSI and north of Norway would be remarkably felt, and this is 
ileariy shown to be the case. 

A closer study of the downfall also gives an explanation of 
the fact that the deeper layers in the Porsanger Fiord have such 
a low temperature. According to Gran,^) Dr. Hjort found on 
the 24th of August 1900 the following conditions in Gsterbotten, 
which is connected by a shallow channel with the rest of the 
Porsanger Fiord: — 


d. 

t. 

M. 

0 m. 

7®.00 C. 

under 32.00 “/oo 

20 „ 

4‘'.13 „ 

33.51 „ 

50 „ 

-5- 0".07 „ 

34.24 „ 

90 „ 

-i- 1".02 „ 

34.29 „ 


According to Mohn,^) the annual average temperature at 
Kistrand, which is in the inner part of the same fiord, is 0®.8 C. 

').Da8 Plankton de« norwegischen Nordmeerea. Rep. Norw. Pish, and 
Marine Investigations, vol. II, nr. 5, 1902, p. 142. 

2) Klimatubeller for Norge, I, p. 18. 


The annual average downfall for the years 1896 — 1902 at Older- 
0 en at the end of the Porsanger Fiord is reckoned to be 374 mm.^. 
In the years 1899 and 1900, the downfall for the different months 
was found to be as follows:’**) — 


Oldereen. 

Downfall. 



1899 

1900 


nim. 

mm. 

January 

! i 

i 18 1 

16 

February 

22 

15 

March 

25 

28 

April 

12 

2 

Mav 

11 

5 

June 

i 2 

24 

.lulv 

62 

94 

August 

30 

69 

Noptomber 

11 

1 23 

October 

20 

17 

November 

32 

i 67 

Decemboi’ 

1 

! 49 

Year 

255 

i 409 


As a coasetjiience of the slight downfall in the winter, the 
salinity of the surface layers constantly increases, and in this way 
there is a bmdency to great regularity both in tlie temperature and 
salinity of the layers.'^) But under these circumstances, the cooling 
of the surface by moans of the vertical current will be felt far 
down, ((h'. Hydrography, p. 17) and the cold of the arctic winter 
will, in this way, penetrate down into the deeper layers. When 
the state of things is like that in Gstorhotton, whore a' shallow 
channel effects the connection with the fiord, the warm under- 
cun^ents cannot penetrate. Then too, the summer downfall is much 
more effective than that of the winter, so the mixing on the sur- 
face in the summer will servo to prevent the summer heat from 
penetrating downwards. Taken together, those things will, I think, 
qxplain Dr. Hjort’s surprising statement of ~: 1.02 at a depth of 
90 mtrs. in Osterhotten, and will also give a clue to the fact that 
most of the ai*ctic anhnals are found in the inner parts of the fiords. 
It should also be remembered that the longer a fiord is, the more 
will the continental iiiflnonce be felt. 

In western Norway, a different state of things is found in 
such shut-in basins as Gsterbotten. I have studied conditions in 
the Lyse and the Mo Fiords, both of which belong to districts 
which form centres for the maximum downfall in Norway. At the 
station Nodrebp, in the Lyse liver district, the average fall from 
1896 — 1902 was 2 169 mm.; and at the station Farstveit, in the 
Mo river district, it was 2 733 during the same period. 

I beg to refer to what I have recently written about these 
fiords.^) Now I will only mention that while the bottom water in 
©sterbotten contains degrees of cold from the winter, the bottom 

NedberiHgttagelser i Norge, aarg. VIII, 1902, p. 126. 

*) Cf. Nedberiagttagelser, aarg. V, VI. 

8) Cf. Hydrogr. Tables nrs. 888—846. 

*) Studier over naturforholdene i vesUandske fjorde. 1. Hydrograft. Berg. 
Mug. Aarb., m*. 8, 1903. 
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water in the Mo and Lyse Mords had a temperature corresponding 
to the average annual atmospheric temperature of the place. Also 
in the latter fiords, submarine ridges prevent the warm bottom 
water from penetrating in, and, moreover, the supply of fresh water 
in the winter is so great that the vertical current is prevented from 
assuming any largo proportions. The transmission of heat down- 
wards takes place principally by conduction. A maximum in the 
autumn and a minimum in the spring find their way gradually 
downwards, and finally an average is reached, which corresponds 
to the annual average atmospheric temperature.*) The Skjerstad 
Fiord must probably be classed with the Mo and Lyna Fiords. 
The bottom water is horaotermic (cf. Hydrography, p. 14), the 
supply of fresh water is sufficient to prevent tlie winter cold from 
penetrating down into tlie depths. 

The station Sulitjolraa, in the Vatnbygd river district, had an 
average fall of 1 097 mm. in the years 1890 — 1902, and ttie station 
Graddis, in the Salt river district, during the same period had an 
annual average of 533.*’*) According to Mohn,^) the annual average 
temperature at Bodo is 4**.l C. and at Rancn 3.5. On August 17th 
1877, the Norwegian North Atlantic Expedition found that the 
temperature in the Skjorstad Fiord at a depth of about 5f)0 mtrs. 
was 3.2. On April 4th 1900, 1 registered at the same depth 3‘’.15 (3. 
If one now considers these two atmospheric averages, it would 
seem that 3.2 is a probable value for the annual average tem- 
perature of the air in the Sk,ierstad Fiord. 

If we, however, imagine the largo basin of the Skjeistad Fiord 
moved to the inner pai’t of the Porsanger Fiord, and with the same 
connections with the latter as it now has with the 8altcn Fiord, 
wo should certainly find that the bottom temperature would be 
considerably lower than that of tlie annual avei’agc of atinosplicric 
tomperatai'o in the inner part of the Poi’sanger Fiord. For, fr*om 
what has already boon said, it will be scon that the supply of 
fresh water at the latter place is not sufficient (o prevent an 
evening out of its salinity in the winter, thus allowing the winter 
cold to exert its influence on deeper* layers of water*. 

In some of the lesser fioi’ds adjaccuit to the V’^cst Fior d, I have 
also noticed that the bottom temperature lias been lower* flian the 
annual average atmospheric temperature, which would imply that 
somewhat of the winter cold has found its way downwards. 

Examples of this fact may bo found in Roinbaken, 8kjomen, 
the 0gs Fiord etc. 8uch places excel in many arctic forms. Tliese 
fiords have already been referred to, and I would call attention to 
what has been said about them in previous pages and also to PI. 
19, where the curves VI, VIJ, VllI represent the conditions of 
temperature in Skjoinon, the Ogs and Skjoi’stad Fioi’ds. The curves 
for Skjomcn and the 0gs Fiord are especially characteristic on 
account of their slight bond, which is a sign of a iinifoi’m salinity. 

The temperature curves for Tranerlybct, the Tys Fior*d and 
Oxsund are given so that comparisons may be made, (PI. 19, 
curves I, 11, IV, V), all the curves are very much bent in the 
upper layei*s, where there is great variation in salinity, but in the 
layers where there is uniform salinity they become almost a straight 
line. Curves III and IV, which represent the conditions of tc?m- 
peraturo in March 1899 in the sea off Rest and in the Tys Fiord, 
show plainly that a higher temperature prevails in the deeper 
layers in the fiords than in the corresponding depths in the Nor- 

1) Of. Btudier over naturlbrholUcne i veBtlandHke fjorde, p. 46. 

Cf. NedberingttRgelBer i Norge, aarg. VlIJ, p. 125. 

») Klimatabeller for Norge I, p. 18. 


wogian Sea. As I have already stated, tlie reason foi* this is to 
be found in the fact that such liords as the Tys Fiord aie of such 
a formation as exclude.s the arctic bottom water from the Nor- 
wegian 8ca, blit gives admittance to the warm Atlantic waters 
which fill the basins. Tlien too tlie fresh water ivliich flows into 
the fiord from the land, is siiftieicnilly large in (luantity tVoni the 
Rokn Fiord to the Vest Fiord to prevent the winter cold from 
penetrating downwards to any eonsiderable <leidh. 

There is another thing which one might suppose* to be, to 
some extent, dependent upon the variation in (lownfall, I nu^an the 
heiglit of the water on the coasts. 

From „ Vandstandsobservationer“, published by „den norskc 
gradmaalingskoimnission“ I have on j)l. 20 drawn some curves, 
which give the monthly average height of the water at Kabelvaag 
and V^ardo in the years 1S82, 1884 and 1H85. 

The measurements have been made with selfregistering instru- 
ments at 0, 1, 2, 3 etc. hours after the moon’s culmination and 
from these results the average has heeii calculated. Taking it for 
granted that the 0 points have been unaltered, and that the iustiu- 
ments in other respects too have been (juite r(‘liable, one must be 
able, by help of the data thus obtained, to form a wellfoumled 
opinion of the variations in the rise and fall of ilie water, in the 
course of the year, on the noi’tlioi’ii coasts. A glance at the curves 
(I — VI, PI. 20), will sliow that there is at any rate one thing 
which cannot possibly be ac'cidental, the curv(‘s show a definite 
tendency to a minimum iii April. Similarly, too, a maximum can 
be arrived at for the mouths Noveuilier -.lanuary, while the re- 
maining variations suggest accidental causes. 

On the same plate the curves representing the average iiiontbly 
doAvnfall at Svolvau*, which is sitnat('d near Kabelvaag and Vardo, 
are given. Botli these curves show a decrease during the first 
months of the year up to May, in which month the yi'ar's minimum 
downfall is reached. The Svolvier-cuivo shows a maximum in 
November, and the Vardo-curve in October. 3'liere is this point 
of resemblance between the water-heiglits and downfall curves, that 
they generally show a decrease during the first months of tlni year, 
respectively up to April and May, but it cannot at all be said that 
the decrease in heights is caused solely by tlie decrease in down- 
fall, Of course the variations in dou ufall exert some influence on 
tlie height of the coast water, lint as regards the north of Norway, 
it will easily bo seen on comparing the curves that this influence 
is by no means sufficient to account for lluj great difl’erences in 
height. It sliould be remembered that 1 cm. is taken as tlio unit 
for the height, and 1 mm. for tlu' downfall curves. 

At Hvolvaer, the amplitude of the curve representing the aver- 
age, monthly downfall is 8.a (*.m., the corresponding value at Vardo 
is 5.3 cm. The observations made of heights have not been so 
complete that it has been possible to calculate the normal average 
for each mouth, but on the basis of tlio amplitudes of the Kabol- 
vaag and Vardo curves, we get: — 

Aniplitudf*. Amplitude. 


KabelvaafT 1 882 . . 


Vardo 1882 

. . 52 cm. 

— 1884 .. 

CO „ 

— 1884 

. . 35 „ 

— 1885 .. 

-t r, „ 

— 1885 

•47 „ 

These figures 

show, with all 

desirable clearness, 

that the 

variations in the couVse of the year 

are so considerable, that they 
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ean only in a dejcrvoe be caused by the variations in down- 

fall fiom one month to another. The principal cause must be 
looked Ibi* in another direction, and one naturally turns one’s atten- 
tion to the distribution of atmospheric pressure, which, as is well 
known, determines the motions in the air — atmospheric currents 

Dr. Andheas ITanskn’) has called attention to the fact that 
the maximum atmospheric pressure in the spring" and the minimum 
height of the walei*, and the minimum midwinter barometric altitude 
and the ^neatest hei;^ht of the water are, practically speaking, 
correspondent. 

Prof. Moun'-^) in his meteorology, has ftiven the atmospheric 
piessur(‘ cuives at 8tykkishoIm, in Iceland, and (ijesvmr, near the j 
North Pape, and witli respect to the course of these curves, lie | 
says that, on both sides of the Norwegian Sea, the atmospheric 
pressure is lowest in the winter and highest in May. 

The lowest atmospheric pressure from January — May, wo 
should expect to tind somewhere in the Norwegian 8ea, and this 
is seen to be the case from M ohm’s chart (1. c. p. 173) wdiere a 
minimum is given at the NK of Iceland, This minimum is main- 
tained, according to Prof. U. Pkitehsson,^) by the upper layers j 
of watm* in the Norwegian Sea giving off heat to the atmosphere. 

At any rate, it appears to bo certain that the distribution of 
the atmospheric pressure on land and sea during the winter causes 
such winds as help to sweep the water away from the coasts. 


It is probable that the most important causes of the annual 
fluctuations in the height of the water on the northern coasts may 
be found in the ditterent distribution of atmospheric pressure in 
summer and wdnter and the winds w^hich arc dependent upon this. 

On pi. 21, I have given the down-fall curves for 1899 with 
crossed lines for the stations at SvolVaer, Skomvicr, Tromso and 
Alten, and have based them upon ^Nedboriagttagelser^ (Ob- 
servations on Downfall) published by the Nomegian Meteorolo- 
gical Institute. 8imihirly, the normal curves for the same stations 
arc given in straight lines for a period of observation from 13 to 
29 years. 

From these curves, it will be seen that, in a single year, there 
may be great divergence from the normal downfall. 

It is evident that the fluctuations in the amount of downfall 
exert an influence on the temperature and salinity of the sea. Py 
iiKU-eaaing the height of the water in the tiords, the downfall also 
has some influence in producing currents. In the chapter dealing 
with the cod tishery in Lofoten, I will try to prove that there is 
a correspondence between the tishery results and the variations in 
the distribution of atmospheric pressure, and will, in so doing, use 
the height of the downfall as a measure of the influence of tlio 
wJnds. 


c. Biological Notes. 


The problem of the vortical distribution of living beings Inis 
0 (a*upied many biologists. I w ill not here treat of it at length, but 
only mention a few^ facts. 

As far back as 1835, MiciiAEii Saks^) divided our scaw'ced 
belt into the follov/iiig 1 zones: — - (1) That of tlie Balam^Sy 
(2) that of the Patella, (3) of the corals, and (I) that of the La- 
minaruu The greater depths had at that time been so little ex- 
amined, that 8 ars could not attempt any division of the life found 
there. Since 1835, hownn^u*, this subject has occupied the atten- 
tion of many, and several divisions have been made. But [ will 
only give hero the one 1 prefer. Dr. Stuxbeug has, in his book 
„Evertebratfaunan i Sibiriens IshaP, accepted the same division 
for the animals as F. R. Kjki.lman^) for algae, viz: -- 

( 1 ) The littoral zone. 

That part of the bottom, which is laid bare at low w^ater, 
and>wJiich in Norwegian is called „fjan-en“. 

(2) The sublittoral zone. 

From low' water mark to the low'er limit for algae. 

(3) The rlittoral zone. 

All that is below' the low^er limit for algae. 

*) SknmlinavitMis St.ijfuing-. Norgos Geol. Urulers. Aai’b. f. 1890 99. 

Kristiania 1902. 

•'*) Diw hydrograpliiHchfii V'mlialtnisHe <1cr ober^ri Was.ier.schicliteii den nbrd- 
licben Xordineoro.s. Bibang t. K. Svenska Vet. Akad. Handlingnr B. 23, afd. II, 
nr. 4. 

*) Bv*krivelser og lagttagelser, p. VI. 

Hcxbekq lefcvH to K.JBLbMAs’H treatise; — Uober die Algen vegetation 
des Murmanschen Meeres an der WestkiUte von Novaja Bemlja und Waigatseb. 
Nova Acta Beg. Hoc. Sclent, llpfl., Her. Ill, vol. c.xtra ordinem editum. Up.salH 
1877. 


According to P. IU)ye,^) the dividing line between the sublitto- 
ral and elittoral zones is lixed by KdELLMAN at a depth of about 
40 m. in Bobuslen, and this figure seems to suit the conditions on 
the soutlnvest coast of Norw^ay too. „0n the coasts of Nordland 
and Finmark^, says M. Fosmk in a letter to me, „algae may ge- 
nerally be found down to 40—50 m., but vegetation mostly occurs 
to a depth of only about 30 m.“ 

With regard to the vertical distribution of animals, STUxuEucf 
Axes the limit between the sublittoral and elittoral zones in the 
Siberian polar waters at 30 40 fathoms, but 1 think it is best 

to keep to the algologists’ limit, for a large number of animals is 
found in the seaweed zone. As far as 1 know, Norwegian alg- 
ologists have accepted Kjellman’s division, and I would suggest 
that zoologists also should test its practicability for animals too. 
If it be necessary to have a finer division, Michael Sarh’s zones 
should bo given a new trial. 

As algae vegetation only reaches down to a certain depth, tlio 
(luantity will to some extent depend upon the inclination of the bot- 
tom. On a rock w^hich forms an angle of 30” with the horizon, 
there will, other things being equal, be much more algae than if 
the rock were perpendicular. The space between the shore lino 
and the lower algae limit, which may bo called the growing area 
for algae, has a definite proportion to the angle of inclination. Hero 
again the same remarks as on page 230 are applicable, and the 
same mathematical explanation stands good. It will be found that 
the growing areas are in inverse proportion to the sinus of the 
angles of inclination. 


') BMingr til KuniUkAbtm om AlgevegetHtionen ved Norge. Yestkyitt, p. 3. 
Berg. Mu9. Aarb. 1894—95. No. XVI. 
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Notes oh the animal life in some of the flords examined. 

In the small fiords surrounding Sandhorno, a few dredgings 
were made, and the result was so far satisfactory as to enable us 
to form an opinion of the character of the animal life in those 
fiords. Of annolides, the following were noticed: — Harmothoe 
impaif Lepidonotm cirrostts^ Phtjllodoce mamlata. Nephthf/s ciliatn^ 
iV. coeea, Onuphis conchylega^ Leodiee nc/rvegica, ArmiroUi marina, 
Fotamilla neglecia, Filigrana implexa, Stemaspis fossor In „fla‘ren“ 
near Sund farm, several specimens of Echiurun palUm were taken. 

Of echinoderms') were taken e. g. Ctenodmm cHspatm and 
Solaster syrtmsis, and of brachiopods and molluscs: — TerehrafuUna 
caput serpentis, T, sqdentrionalis, Peckn islandicua, P, septemrudiatus, 
Modiolaria Imvigata, Leda miniita, Portlandia tenuis^ P. Imticula, 
Area pectuneuloid>eSf Cardium fasciatum, C, minimum, Asiarte banksi, 
A* sulcata, A. compressa, Neosra aretica, N.ohesa, N, obesa var, glacialis, 
Saxieava arctica, Zirphma crispata, Margarita groenlandica, Machm- 
roplax ohscura, Trockus occidental is, Amauropsis islandica, Naiica 
affinis, Admete viridula, Bela declivis, B. rugulata, B. tmuicostata, 
Typhl&mangeliu nivalis, lYoplwn clatratus var, gunneri, T. bar- 
vicensis, Bueeinum undatum, Neptunea despecta, Amplmphyra glo- 
hdsa, A^ hiemalis. Of Amphipoda may be mentioned: *— Lepidepe 
creum umbo, Ampelisca esehrichti, Paroedireros propinqvus, Aceros 
phgllmyx, Parapleustes latipes, Aeanthonotosoma serratum, Syrhoc 
a^enulata. Of Dccapoda: — Pandalus annuUcornis, P. borcalhs, 
P* brevirostris, Crangon almani, Pontopkilus norvegirus, Sabima 
svptemcjirinata, S, scptemcarinata var. sarsi, 'Hippolytc gaimardi, H. 
spinus, H, lilljehorgi, JL polaris, Eupagurus pubescens, Galathm 
dispersa, Munida rugosa. Of fish in those small fiords, the follow- j 
ing were taken: — Centridermiehthys uncinatus, Dreimnopsetta 
platcssoides and Lumpenus lanipretiformis. Especially characteristic ; 
for the fiord between Sandhorno and Gildeskaal was the largo j 
number of Dccapoda, There was a good fishing place foj’ Sebastes 
marinus in the fiord. There are several boreal forms among the 
above mentioned animals, but a more thorough examination than I 
was able to make would probably show that the arctic forms are 
in the majority. 

The Skjorstad Fiord has a fauna which corresponds to 
(hat of the fiords surrounding Sandhorno. Thoi e too, we made several | 
hauls so that wo got a more perfect result. Of Codentcratx which 
were noticed the following may be mentioned: — 

Lueernaria qvadricornis, Alcyonium digitatum, Paraspongodcs 
fruticosa, Cladiscas gracilis, Paraedwardsia arenxrea, Actinostcla 
callosa. Of Echinodermata : — Antedon toudla, Ophiura robmta 
Ctenodiscus crispatus, Psilaster andrmneda, Hippasterias phrygiana^ 
Solaster papposus, Astoria^ miilleri. Strong yloccntrotus droehachimsw 
Spatangus purpureus etc. Of Polychceta: — Harmothoc impar, H. 
oerstedi, Lmnira tetragmia, Eumida sanguinm, Glyceria capituta, 
Onuphis conchylcga, Nereis pclagica, Ijcodice norvegica, Brada ril- 
losa, Eumenia erassa, Nieomache lumbric-alis, Pectinaria hyberltorea, 
Maldane biceps, Tereiellides strorni, Telepus circinnatus, Potamilla 
negketa. Of Brachiopods and Mollusks were observed : — Wald- 
heimia cranium, Terebratulimi septentrionalis, Anomia aculeata, • 
Pecten islnndicus, P, viti'eus, Nuculxi tumidula, N. tenuis, Leda 
pemula, L, minutfi, Portlandia lucida, P. tenuis, P. kntlcula, Area 
pcchJtiiculoides, Cardium fasciatum, C, minimum, Asiarte banksi, A. 


Asterias rubms occurred in inorifitroua size. One of thoMe we took bad 
thrown its arms nround a Cyprina itlandica, which was half sucked ont. 


crenata, Axinus flexnosus, . 4 . rroulinnisis, Xcrmi arctica, N. sulh 
iorta, A. cuspidata, Saxicara arctica, Dentaliwn cutale, Siphono- 
ileutalium vitreuni, rectura rirginea, Lvpctii covea, Pancturdla noa- 
china, Katica affinis, Littorina radis, Rissoa jeffreysi, Scalaria 
(p'oenlandica (s), Admete virklala, Bela ragulata, B, irend/yaua, 
B. knuicostata, Typhbmangelia nivalis, Trophon barricensis^ Bacri- 
nuni undatiim, B, flnmarckianum (Y), de^peHa, Siphoehar 

(s), Cylielma allm, Philine quadrata, Philinc finmarckica, Dendro- 
notus rohustus, Campespc major, Corg]dvHa riifibrancliiafls, C. nord- 
gaardi. 

Amphipoda: — * Amhasia danadseni, Odisoma crenata, Tryphosa 
horingi, Paraphojus oculaius, Ampelisca esehrichti, Stegocephalas 
similis, Metapa alderi, Monocu lodes longirosk is, A ceros ph yllony.r, 
Paramphitoe pulchclln, Parapleustes lalipes, Sgrrhoc erenulata, 
Jihacotropis helleri, H, macropus, JlaJirages fulrocinvfus^ Melita 
dentaia, Isehyroccrus minutus, A^Jginella spinosa. 

Jsopoda : — Munnopsis typica, Eurycope cormita. 

Schuopoda: — Doreomysis tridens, Erythrops goesi, E, ahgsso- 
rum, Amhiyops ahhrcriata, Mysideis insignis, 

Decapodu: — Pasiphwa, tarda, Paudains annalieornis, P. bo- 
realis, Sclerocrangon horeas, Pontojdiilas norregieus, Sabiaea siptem 
carinata, IJippolgte gaimardi, H. spin us, B, lilljehorgi, H, polaris, 
Eupagurus pubescens, Hgns araneus, //. eourciatiis. 

Moniiscklia: — Polycarpa libera. 

In the 8kjerstad Fiord, as already mentioned, the warm, salt 
bottom water (t = (» — 7‘’, s = about .‘15 cannot penetrate, 
or at any i*ate not in sufficient ([uantily to have any dominating 
influence on the natural conditions in the fiord. Here too, how- 
ever, boreal forms occur in no small uumbors, although arctic forms 
are undoubtedly found in much larger numbers than boreal ones. 
And when one finds that the fiord contains such forms as Potamilla 
neglecta, Newra arctica, .V. sahtorfa, Siphonodeatalium rifreum. Phi- 
line finmarchka, Campespc major, l^rlmicrango7i boreas, Polycar))a 
libera etc., thei’e is reason to conclude that tlie fautia of the Skjer- 
sUd Fiord is predominantly andic. 

The same must also be said of Hkjomcn, the Kanstad Fiord 
(cf. Hydrography, p. 20). 

1 will not give any detailed list of the forms noticed in these 
latter fiords, but only mention that in the Ogs Fiord were found, 
amongst others, Ctenodiscus erispatus, Periinarki hyperhorea, Aean- 
thozone cuspidata, in the Kanstad Fiord Asterias lincki was found 
and in the Kirk Fiord, Clymcnia praetermissa, Eteone depressa, 
Defranvia lueernaria etc. 

On the other hand, it has been proved that in those fiords, or 
parts of fiords, where the ocean water has free access (t 0 — 
7® C., s = about 35 %o) the fauna in tlie deep watci* is predomi- 
nantly boreal. (Cf.* Hydrography, p. 19). With respect to the Vest 
Fiord, Professor G. O. SaksM many years ago calle<l attention to 
the fact that in the littoral and subliitoral zones some characteristic 
arctic animal forms certainly do occur, while the fauna in the deep 
water is southern in its charactoi*, and corresponds in most respects 
to the fauna on the west coast of Norway. 

By the aid of the material which has been obtained by hydro- 
graphical research in recent years, we are now able to exiilain the 
reason for this state of things. On the surface, tlie warm current, 
which flows northwards, makes itself most felt on the outer coast, 
biit its influence decreases tlie further one goes in the flords. But, 

Noj^U nemerkninger om ilen Murine Fuuims Knrukter vtn.l Norges not‘d> 
Ugo Kystei*. Trtmi »«0 MuR«um8 Aarsheftt*!*, 11. Trom«o, 1870. 
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on tlio contrary with rej<ard to the warm bottom water, which 
is almost independent of continental factors, and which, therefore, 
can retain its pi opci ties almost unchanged during its course in the 
fiords. 

And the observations made have shown that the temperature 
and salinity of the bottom water in the Vest Fiord difters only 
very slightly from that of the fiords on the west coast of Norway.*) 
The .similarity in fauna which the zoological examinations have 
brought to light are thus quite natural. As the Vest Fiord is the 
last of the largo fiords which has bottom water witli a temperature 
of 6—7" C. and a salinity of about 3.5 pro mille, it is also natural 
that it forms the northern limit for many boreal and lusitanic forms. 
Many southern forms arc also found in Malangen, but the arctic 
.species are doubtless in the majority there, and this is still more 
cei-tainly the case in the Bals Fiord, the tJIfs Fiord, Lyngen and 
Kvaenangen. As Malangen, hydrographical ly speaking, takes the 
po.sition of a kind of transition fiord, I will mention some of the 
animal forms we dredged there. 

Pobjvhwta: — Harmaihoe rariKpina^ H, nodosa^ atipomma^ 
Lepidonotus amondmui^ Lacimonwe fiUcornis, Leanira telragona, 
Ncphli/s incim, A. ciliata, Leodica norvegim^ Drada granulosa, 
B, granuluta, Euphrosgne horealw, Nmmadie lumhnealis, Pectin 
naria koreni, 'rerehdiules sirmi, Sabdla pavonia. 

Of Brgozoa, there are two very characteristic boreal species 
which have their northern limit in Malangen, namely, Kinetoskias 
smitti and Dmugwra stdlata» 

Am 2 )kipod(i — Hgale nilmii, Horarnes va/ili, Hippomedmi 
propmqvHs, Ordwmendhi mmida, 0. pmguis, Tryphosa hdringi, 
Anonyx nugnx, Lejndcpiecreum umho, Lepto^dioxus falcatus, Har- 
pinia neglerta, H, serraia, Ampdisca maxrocephala, A* eschrieliti, 
A» aequicornis, A. amhlyops, Byhlis gaimardi, Haploaps Udncola, 
Stvgoeephalm inflatus, 8» similis, Andania ahyssi, Amphllocus tenuh 
maniis, Stenothoe hrevicornis, Metopa borealis, M, hruzeli, Lcuco- 
thof! spinicarpa, Paroed keros lynceus, P. propinqvus, Monoculodes 
borealis, M, tessellatiis, Jif. Uitimanus, M, longirosUis, M. jmdcardi, 
Halmedon megalops, H, Incvicalear, Bathymedon obtiisifrons, Aceros 
phyllonyx, Pkustes pnnoplns, Paramphitoe assmilis, Ephimeria tu- 
ber culata, E, lor kata, Aeanthonotosonui serratum, [phmedia obesa, 
Syrrhm crenulata, Tiron acanihurus, Ensirns minutus, Bhacotropis 
heltm, Halirages fulvodnctus, Ajiheinsa Insqnnosa, A, truhmtata, 
CaUiojnus laeviusculus, Dexamine spinosa, I), thea, Afelpliidipha bo- 
realis, Oammarus loensia, Melita dmtata, Lilljehoipia pallida, L. 
fissicornis, l^otomedeia fasciata, Oammariypsis melanojis, Amphitoe 
rulrricata, Ischyrocerus angripes, Corojdnum. crasskorne, Uneiola 
plani 2 )es, Dulichia sp,, Phiiska marina, AiJginella spinosa, (kiprella 
linearis. 

Sparbe Schneider had no opportunity to examine the great- 
est depth of Malangen, so our dredgings form a suitable supplement 
to Schneider’s investigations. We brought to light 18 species of 
amphipods, wiiich were nciv to the Malangen fauna, and rao.st of 
these were from the great depth where, as above mentioned, 
Schneider did not make any dredgings. There are several bo- 
real forms among the amphipods mentioned, but the arctic ones are 
however, in a small ma^jority. Ejnmeria tuherculata, which is a 

*) (yf. Koudoaard, Rtudier over naturforlioldene i vestUndfike fjorde, I, 
HydrograA. B«rg. Mim. Aarb. 1003, nr. 8, p. 32. 

*) Here I Imve alHO included the amphipods which were found in Malan- 
gen by Sparrb Bchmeider. Cf. Malnngenfjordens fauna. TroniMC Muh. Aarsh. 
14, 1891. 


boreal form, has its northern limit in Malangen and ^nmeria loricata, 
which is an arctic one, has here its southern limit. Of Cumarm, 
I found for instance Diastylis goodsiri, which is a decided arctic 
form. It was new to Malangen, which is the southern limit for 
the species on our coast. 

Schizopoda: — Boreophausia inermis, Boreomysis aretka, 11 
tridens, Pseudmma roseutn, Mysideis insignis, Mysis mixta. 

Boreomysis tridens has not been found north of Malangen. 

Deexipoda : — Pasq^hm tarda, Pandalus annulimnis, P. propin- 
qvus, P. brevirostris, Crangmi almani, Pontophilus twivegicus, Sabinea 
septemcarinata, S. septemcarinata var. sarsi, Hippohjte spxnus, H. 
lilljeborgi, H. 2 >olaris, Bythocaris sm 2 dickostm, Eupagurus pubescens, 
Lithodes maja, Munida rugosa, Hyas coarctatus. Of those mentioned, 
both Pandalus pro 2 nnqvns and brevirostris have here their northern 
limit Respecting the fauna of Malangen, I refer to the mentioned 
paper by Sbarbe Schneider. With the exception of the amphipods, 
1 have here only mentioned the forms which I personally observed 
in the fiord. 

Rrachiopods and molluscs have long been considered to be 
useful in forming a precise picture of the zoogeogi’aphical character 
of a given district. I will therefore arrange these animals in a 
table, based upon the examinations which have been made by 
Spahhe Schneider’), the Norwegian North Atlantic Expedi- 
tion®), C. W. S. Auhtvilliiis®), Johan Hjort^), A. M. Norman'’), 
G. O. Sabs®) and myself. 


*) Kvic^nnngotifi MolltinkfauTiH, MalHiigenfjordens fiiuim. 

Trornsi) Mua. AHrnh. 14, 1891. 

Herman Erible & Jambs A. Ohieo. MoIIuhca HI. 

*) HafMevoi*tel»rntei* frtin nordligaste Tronisd amt och VvstAnmarken. Hi- 
hang til Kgl. Rv. Vet. Aknd. Hand!. 11, No. 4. 

*) Herman Friele, Mollusken der ersten Nordmaerfahrt dos Fischerei- 
dampfers „MiclmeI Bars** 1900 unter Leitung von Herrn Dr. Johan Hjout. 
Berg. Mus. Aarb. 1902, Nr. 3. 
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**) MolluHoa regionis arcticae Norvegiae. 


Bravhiopoila and MolluHca 


Brachiopoda, 

Rhfjnchonella psittacea, Ciibmn 

TerehratuUna caput serpimtis, 1<in 

T. septentrwnalis, Couth 

Waldhehiia cranium, 0. F. Mull 
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Pelecypoda. 

Afiomia ephippium, Din 

A. aculeata, MOll 

Pecten xslawlkua, 0. P. MAll 

P. Heptemradiatus, O. P. MOll 

P. tigrinus. 0. P. MAll 

P, Htnatus, 0. P. Mull 

P. vitreus, Chemn 

P. nhysmmm, Lov 

P. imbrifet', Lov 

P. groenlnndictis, Bow 

Mytilus edulis, Lin 

Modiola modiolus, Lin 

M. phaseoU'm, Phil 
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MoUtiaca 


Pelecypoda. 


Modiolaria diacors^ Lin 

M* Unvigata^ Gray 

M. corrugata^ Btimpb 

M, nigra, Okay 

Dncrydinm vitreum, M0ll 

Ctcnella decmaata, Mont 

Nncul^ ttmiis, Mont 

N. dclphitiodnnfa, Migh 

lA'da pemtOa, Mull 

L, minuta, O. F. MOll 

Porllandia Incida, Lov 

p. intermedia, M. Bars 

P. lenticula, Fabr 

P. frigida, Torbll 

Yohlia Hmattda, Bay 

Area pictuncnloidea, Schacuui 

A. p. var, Hejdentnomlia, G. 0. Bars . 

A, glnnalia, Gray 

Limopsia minuta, Phil 

Cardium ecfumtnm, Lin 

C. edule, Lin 

C. ciliatum, Fabr 

C. faBcUitum, Mont 

C. minimum, Phil 

Serripes groenlandica, Lin 

(}gimna islandica, Lin 

Ahfnrie borealis, Ciiemn 

A. banksi, liEArw 

A. sulcata, da Costa 

A. compressa, Lin 

A. ervnata, Gray 

Fr;iM« gaUina, Jjin 

y. ovata, Pknn 

Lucina bm'ealis, 1<in 

Aoi'inuH l^.xuoHO, Mont 

A. sarsi, Phil 

A, gouldi, Phil 

A. obesus, Vkhr 

Axinopsis orhiculala, G. O. Bars 

Cyamiwn minutum, Farr 

Kellia auborbictUaris, Mont 

Montacula bv\entata, Mont 

M, maltzani, Vbrk 

Mnctra elliptiea, Brown 

M. suhtruncata, da Costa 

Syndosmya nitida, MCli 

TeUina cakarea, Chemn 

T. balthka, Lin 

7’. fahula, Gronov 

Solm peUucidm, Penn 

Thracia truncata, Brown 

Necera arciica, M. Bars 

N, obesa, Lov 

N. obesa, var. glacialis, G. O. Bars . . . 
JS\ svhtorta, O. O. Bars 

' Poromya granulaia, Nybt 

Corbula gibba, Olivi 

2dya arenatia, Lin 

M truncata, Lin 

Panopea norvegka, Bpknql 

Saxkava arctica, Lin 
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Mollnscfi 
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Scaphopodn. 


Dentalinm entnlis, Lin 

D. occid.mtak, Btimps 

Sipiamodcntnlinm vitreum, M. Kars . 


Placophora. 


Hatdeyia hnnhyi, Bkas 

Lejdochitm caucellatus. Bow. 
L. arclicuH, G. O. Bars .... 

L. cinereuH, Lin 

Traefif/dernton nlbus, T<i\ . . . 

7*. ruber, Lowk 

TonivcUa marmorea, Fahr. .. 


Gastropodiu 


Patina pellucida, Lin 

Acni'ta testndiualis. Mull . . . . 

Tectura rubtlfa, Fabr. 

P rirginea, Muli 

T. fuira, O. F. Mult 

Lepeta vocca, 0. F. Mi‘Li 

l^mvtwrUa mncldna, Lin 

SciHSurdla rrispnhf, 

Molkria costnlafa. Moli 

Cydosfremn j}etterHnii Friklr . 
Margarita helkina, Fabr 
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M. chicrea, (-oiith i 

Af, olivaeea, Brown 

Afavfuvroj lax ohsvura, Corrii 

M. varicosa, Mi on 

(rihhnla linerana, Lin j 

Ct. tumida, Mont | 

Truchuft occidcufalis, Mioii j 

Veliitina bnigata, Pknn ' 

V”. lanigera, M0ll i 

V. zovaia, Goin.n 

V I'ilia. Mom’t . J 

V. cryptospira, Midp 1 •• •. J- 

J,ame.llaria latens, O. F. Mult. • . "f~ 1 
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M. tp'oenlnndim, M0lt 

(hichidtapsis glnnalis, M. Bars 

Ampullhia amithi, Buown 

Amauropsis isUindka, (jmel 
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f^afka (tuiwtia) groenlandica^ Bkok 

(Tmnatia) nwntngui, Form 


JV. affinis, Gmki 

Tnehotropis borealis, Broo. & Bow 

T. conica, M0ll 

LittoHm httarea, Lin 

L. rudis var. gi'oenlandka, Moll 

Tf, pnUiata^ Hay 
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L, obtnsata, Lin 

Ijacwia paUidtda, da Costa 

L. divaricata, Fabr. 

Jfgdvoh'ia minuta, Totten 

H, ulvce, Pknn 


Onoba striata, Mont, 
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Mollusm 


Gastropoda, 

Onoha acnhua, (»o«'r<.r) 

( 'higula rnsfancff, Mmm. 

(\ tumidnlfu (t, (). Hakh 

Alva^iin jcffregsi, Waller 

A. Jan matjem, Fkikle 

liissoa parra, dsi Costa 

/V. parra^ vnr. intrrrupfa, Adams 

H. mconspicna, Alu 

Skmm planorhis, Fabu 

Jeffretimi (jlohulariti^ Jeff 

TuyriteUopm acieida^ Stimps 

Lovenella metula, liOV 

Cn ithiopsiH costulata^ Moi.t 

Tanoyochlis grnnosa^ Wood 

Scalarin (/roa landica., (’iikmn 

•S’, obhisicostaia , 8. Wood 

Parthenia eximia^ Jeff 

I\ spiralis^ Mont 

(Jdofifomia midentafa^ Mont 

O. tnrrita, Hanley 

Auriculinn insrulpta, Mont 

LwHtomin ehurnea^ Wtimps 

Exdima bilineafay Aldrh 

K afcnoHtomay Jeff 

Uomrdoipjm ntomna. Pmi 

Admeta i \rid%day Fawr 

Tarnnis cirratny Hrlo 

MafUfiUa (Terctia) amctnay G. O. Bars 

M, (Thesbia) narnty Lov 

Bela piframidnlia. Strom 

B. pingeliy Beck 

B. canccUatay Mrau 

B. obUqvOy Moll 

B. cinereay Moll 

B. mhilisy Moll 

B. scnlarisy Moll. 

B. rugulatay Tboscii 

B. exaratay Moli 

B. haypnlariay Cocth 

B. trevelyanay Tort 

B. dectmatay Couth 

B, tenuicoatatay M. Saks 

B. bimrinatUy var. violacea, Mioh. . . . 

B. koheltiy Verk 

B, simplcxy Midd 

Hy saraiy Vkuh 

TyphlomavijAia nivaVnty Lov 
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From those tables, it will be seen that Malangen, Kvjpnangen 
and the fiords of East Finmark for the most part have the same 
molluscs. It is probable that further investigation would show a 
still greater similarity than that found in the tables. It may, 
however, with certainty be affirmed, that there are more boreal 
forms in Malangcn and Kvmnangen than in the East Finmark fiords, 
in the latter there are, on the other hand, more arctic species. 
The warm current which flows northwards also exerts some influence 
in East Finmark. On *74 1899, at the mouth of the Porsanger 
Fiord, at a depth of 250 mtrs., I registered 2^75 C. (p. 8), which 
proved that a comparatively warm current was seeking to pene- 
trate at the. bottom. The temperature at a depth of 200 mtrs. was 
1.3 and salinity 34.64. 

According to Gban, on Aug. 28th 1900, at the mouth of the 
Porsanger Fiord, the following conditions were registered from 
„Michael Sars“: — 
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Depth; - 

- 0 

20 

60 

100 

200 

Temp.: - 

- 6.6 

6.2 

6.2 

5.8 

3.8 

Sal.: - 

— 33.56 

34.28 

34.36 

34.44 

34.89 


A little farther in the fiord, TAmojms mxnuta, Phil., which is 
a boreal form, was taken, according* to Feiklk. 

In the Tana and Varang^or Fiords, such comparatively higrli 
temperatures at the bottom as 2.8 and 3.i (p. 20) have also been 
registered. So that one must not expect to find an altogether 
unmixed arctic fauna in East Finmark either, although the arctic 
forms are greatly in the majority. Such species as reden tUfrinns, 
Venus ovata and ifalllna, Dentalium Patina pellucida, Gib- 

hula churraria and hmida, Naiira montayui (>tc. must be con- 
sidorod to be decided boreal forms, and yet they have pushed their 
way up to East Finmark. 

Professor G. O. Saks has found several boreal forms at llasvik 
in Sore. This place has not been hydrographical ly investigated, 
but 1 am inclined to think that the deep chaimel, which penetrates 
in from the ocean along the island, has comparatively warm water 
at the bottom. Anotlier stopping place for boreal form.s is the 
Malangen, where the bottom temperature at the greatest depths 
varies between 4 and 6‘\5 C., but the Vest Fiord is the most 
definite limit for marine fauna on the Norwegian coast, a very 
largo number of boreal animal forms being found here, but not 
fuiiher north. It is intei'esting to be able to connect this fact 
with the one that the Vest Fiord is the most northerly of the large 
Norwegian fiords in which ocean water dominates the natural conditions 
at the depths (t ~ 6 -“7”, s — ca, 35 ^/oo). As a general zoogco- 
graphical result, it may be stated that, with respect to the large 
important fiords, which are open to the ocean, the lusitanic and 
boreal forms occur as far up as the Vest Fiord in larger numbers 
than the arctic ones. It is first in the Malangen that the arctic 
forms are in the majority, and this even more noticeable in the 
Kvaenangen and Porsanger Fiords, the latter having almost unmixed 
arctic fauna. The innci* parts of the fiords and the branch fiords 
have retained more of the arctic species. For instance, while in 
the 8alten Fiord, the southern forms are in the majority, we find 
that in the Skjerstad Fiord, which lies further inland, and in the 
Reier Fiord which is a little farther south, the arctic animals are 
more profuse than the southern ones. The Raiicn Fiord has not 
yet been investigated, but it is probable that also tiujre arctic forms 
will be predominant. 

Generally speaking, these facts coincide with the opinion ex- 
pressed long ago by Prof. G. 0. Saks.’) What I have tried to 
adduce is the connection between zoogeographical and hydrogra- 
ptiical limits. 

The northernmost Lopbohelia reef, hitherto known. 

In his description of Ophiavantha spectabilis, G, O. Saks-) 
says: — „ I have found this important species at one place only, 
namely near Bodo, where it is not so very scarce between the 
corals (Lophuhelia prolifh'a), wliich are abundant at a depth of 
from 80 — 100 fathoms. It is generally so firmly attached to the 
tangled branches of the corals, by means of its spiked arms, that 


Nogle l)einerknin|fer om den marine faunas knrakter ved Norjfes nord- 
lige kyster. Tromso Mus. Aarah., 11, 1879. 

3) Nyo Echinodermer fra den norake Kyat. Sep., p. 12. Kriatiania Vid. 
Selak. Forh. 1871. 




it is exceedingly difficult to get it loose." On June 19th 1878. the 
Norw'. North Atl, Exp. took two specimens of this echinoderm at 
st. 2.5,5 in the V^est Fiord (08“ 12' N., 15'’ 10' E.). The depth 
is given as being 024 mtrs., temperature <;.5 and the bottom 
mateiial, clay. 

About the same time, 0, tiprdfdHlis was found by W Stohm 
in the outer part of the Trondhjem Fiord. In a paper wiitteii 
in recent years Htohm’) says that this species occurs in large 
quantitie.s on Lophohdia prohlira in the outer part of the Troud- 
hjein Fiord. According to Ghiko,-) also Ifovf.r: lias mentiofUMl 
the species from the Faeroe riianiiel (4.33 fatholns). I do not 
know if Laphohelia pndifera is found at tin? la I ter place, but it 
is very probable, for M. Saus*’) mentions that it is found off the 
Shetland Isles. Veurill^) too mentions sptrtabiHs as found otf 
Nova Scotia, 1883, 131 fathojus, one specimen. Nothing is said 
about O, ^sprctabilis having been found together with Lophobdui 
prolifera, but in another place, VkkrilIi writes (1. c. p. .53(1): 
prolifrta R. range, 100 to 300 fathoms, olV Nova Scotia; luOO 
fathoms, dead, 1884, rare." Tl](‘ro is thus probably notliing which 
makes it unlikely that the ophiurid in question may have hia n 
attached to the coral here mentioned. 

When working out my material of eehinoderins, Gkik(j‘''‘) mentions 
that Kokhlek has given (). sprcinbilis as being found in the Hay 
of Biscay, but as Koehler’s sp(*eiinens appiuir to be somewhat 
ditferent to Sars s specie.s, GKiE(i raises doubt as to their identity. 
The following table gives some important data coiKoiMiing the places 
where 1 have found spectahiHs, 


(), spfTtid/ilis, G, O. Sars. 




Depth 



Date 

IMace 

Dredged ‘ 

Lat. Long, j 

; :<jnn)>le 

Temp. 

1 

Halm. ,, 

^ ltot 1 o;ii. 

(•out. , 



1 m. ! in. 1 

C. 

1 

>'Vj, 1809 

Tranodyliet 

?!!^49':o - : 

()»3 

1 do.oit \l^f>phi>lnJi(l 

2^/3 1800 

The 

Tvm Fiord I 

160 I'-G K “"O - OO" ! 

■ : _ 1 1 


a.'i.n Lojthohfltfl 

1 

“/s 1900' 

Arno ! 

i 

14« ’o' K 3<X> -- IOO | 400 


j 35 . 1 s Lophihdia 


Arno is situated outside^ the mouth of the Salteii Fiord luMir 
Rodo, and Tranodybet is a little farther in than st. 255 of the 
Norw. North Atl. Exp. in the Vest Fiord, the bottom lieic is 
given as being of clay, but there has probably been a hard spot 
which is accounted for by the preseneo of LojdioheUa, which was 
the ca.se in Ihanodybet. 

There is thus reason to conclude that 0, spedabilis is so closely 
connected with hophohdki prolifera as to make', the latter almost 
a ucees.sity for the former. This does not, how(*ver, at all imi)ly 
that where ever LoplwheUa occur-s, 0. spectabUis is also found. IMiis 
is an interesting instance of one animars dependence upon anothei*, 

*) Ovei’Rijft ovyr Tnuidh.iom^fjdrdenx fann;i. liLT(?tniuji^ fra arl)ai(lskmiiit»'en 
for Trondhjtuiis biologi.ske station 19(K). 

Ophiurioidea, p. 24. The Norw. North Atl. Exp. 

*) FoHsile dyrtdevninj^er fra Quart jf^rperioden, p. 02. 

■•) Rpsiilta of the Explorations made by the steamer An)atross. 

Ann. Rep. of the Comm, of Fish aiul Fishery for 1883. 

Oversigt over det.uordlige Norges echinodermer. Uerg. Mtis. Aarh. 
1902, no. 1, p. 14. 
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and it will bo interestinff to see what other animals exist together 
with LoijJwhdin. But first I will mention a few facts about the 
coral itself. This easily recognized species has been found in several 
of the fiords on the west coast of Norway up to the Vest Fiord, 
in rather deep water (about 150 -500 in.). As far as I know, 
my specimens have been taken at the most northerly place for this 
species (Tranodybet, the Tys Fiord 1). And I am inclined to think 
that no living specimens will be found farther north, as the colonies 
live on our coast under unusually uniform and settled natural con- 
ditions, with a temperature of (1- 7" C. and a salinity of about 
35 ^(, 0 . Inhere is reason for supposing that at Vkkhill’s locality 
„off Nova Scotia“ the conditions are similar. At any rate, Vkrrill 
(1. c. p. 50()) mentions that off Cape Sable the temperature, at a 
depth of G5 — 131 fathoms, varies between 42” and 4G” Fhr. 
(. 5 ^r 3 C.). Of. stations nr. 2005 -2071. The bottom at a 

couple of these stations is given as being of coral. It is, therefore, 
probable that the temperature here too is near 6 — 7” 0. at those 
places whore Lophohdkt proliftra occurs alive. According to VKUuiLii, 
only dead specimens were taken at lOftO fatlioms, and if it be 
remembered that in the Noi’w^egian waters the coral in (piestion 
does not extend beyond the boundary of the ocean waiter, it tempts 
mo to conclude that the species cannot live at a depth of lOGO 
fathoms off Nova Scotia, notwithstanding that the fall in temperature 
is not particularly great. Verrill (1. c. p. 503) says „Tho bottom 
temperatures between 1 000 and 2 000 fathoms were usually between 
37” P. and 39” F., and rarely 40”.‘‘ If LopMielia from 1 060 j 
fiithoms had existed at this place under present natural conditions, 
it ought therefore also now to be able to thrive in a temperature 
of 3 — 1” 0. But the investigations hitherto made in Norway seem 
to contradict thivS possibility. A couple of suggestions may be made 
to accotmt for the occurrence of Lophnhelia at such a groat depth. 
The colonics may have been transported from some other locality, 
so that w’hen the dredgings W’ere made from the „ Albatross^* they 
wore in a secondary layer, or a fall in the bottom level may have 
taken place. There arc instances of a rise of the bottom in a 
couple of places in Norway where Loyhohdia has been brought j 
several meters higher than the present wMter level. I 

Prof. Michael Saks*) was the first w'ho discovered hoyliohelia 
prolifem at a height of 30 meters above sea level, this was at 
Drobak in the Kristiania Fiord, he paid great attention to this 
occurrence and gave a good desci iptioii of it. Later on, more light 
has been thrown upon the subject by Prof. W. C. Bkoookr,*) ^vho 
writes in part as follow's: — „From the time of the deepest sub- 
mergence of the Kristiania region, an epiglacial fauna is known, 
wdiich has lived at a great depth, at least 150 meters. This is 
the fiimous dead coralreef at Drobak, south of Kristiania, wdiero 
the shore, from 60 meters below the sea-level to about 30 meters 
above it, is covered with the remnants of a great reef of Lophohdia 
prolifera,^*' Bh0g(jeb also shows the height of the reef above the 
sea-level (30 m.) j the minimum depth of the coral in the present 
fiords (150 m.) answ^ers to the upper marine boundary at Drobak 
(180 m.) — „a proof, that the Loplwhelia-VGet w’as formed, partly 
at any rate, during the deepest submergence of the land at Drobak." 
A similar argument holds good with regard to the other occurrence 
at Stenkjaer at the end of the Trondlijem Fiord. 

') Fofloile (lyrolevninger fra quaitiprperiodeii, p. 76 — 77. 

*) Om Ue HcnglHcialo og poKtglaciale niveauforand ringer i Kristianiafeliot. 
N. O. U. No. ai, p. 182-187, p. 689 (Englwh Summary). 


Natural conditions at the time when Loplu>hclia lived at Drebak 
and Stenkjjer cannot have been very different to what they are 
now in the deep western fiords, and it may from this be concluded 
that the Gulf Stream, at least from the epiglacial time, filled the 
channels and basins in the Norwegian fiords with its warm water. 

Together with Lophohelia, M. Sabb found various other clia- 
ractcristic forms, e. g. Poctm vitreus, P, aratuHy Lhrta excuvata, 
Area nodidosa etc. 

Those animals very frequently follow Lopfwhelia in our fiords 
at the present day, but in no definite state of dependence. Further, 
the presence of these animals proves that the natural conditions in 
the depths of the fiords during the epiglacial time could not have 
been so very dissimilar to the present conditions. But, on the 
other hand, the deposits in the shallow waters plainly show that 
in the upper layers of water, quite a different state of things was 
prevalent to that of the present day. 

It is interesting to give a list of the most important animals 
which have been observed together with Lophohdia at the most 
northern localities where this species has been found. 

»”A 1900, Arn0, 300 -400 m. 

Lophohdia prolifera, Pali.., Pantmiiricea placomus, Lin., Oplm- 
eantha apvetahiUsy G. O. Sabs, Flmtra barleei, Busk, Lima excavata, 
Faub., Lanidlaria latms, O. F. MOll., Pandalm prapinqvus, G. 
O. Sabs, PontophUus norregienSf M. Haks. 

18U9, Trauedybot, 450—530 m. 

Lophofielia prolifera, Pall., Ophiacantha spedalAUs, G. 0. Sabs, 
Pteratiter militarhf 0. F. MiUiL., Pmidalus propinqtyHSf G. O. Saks, 
Hippolgte polaris, Sab., Galathodcs tridmtatuSf Esmabk. 

1899, The Tys Fiord 1, about 500 in. 

A sounding at the beginning of our dredging stated a depth 
of 725 m. and at the end 500 m. Wn drove along very quickly, 
however, ami our line was hardly long enough, so that we got 
nothing from the clay at 725 m. It was first at the edge that 
the trawl began to take in anything, and when we drew it up 
from a depth of about 500 meters, the net ivas half full of living 
and dead branches of Lophohdia, on which was found: — 

Pnlvinutina piindulata, D’GRb. 

There were also: — 

Lophohdia prolifera, Pall., Protanthea simplex, Carlo., Ophia- 
cantha spectahilis, G. 0. Sabs, Ophioscolex gkiciaUs, Mull, and 
Troscii., 0. purpureas, Dub. and Kob., Pterasfer militaris, O. F. 
Mull., Echinus clegans, Dub. and Koii., Lineiis cmiJi'eas, 

Leodice norvegica, IjIN., L, gunneri. Storm, Terdiratulina caput- 
serpmtis, Lin., Wnldhchnia cranium, Mull., Lima excavata, Fabb., 
Pecten vitreus, Chemn., Plcurohranchus plumula, Mont., Metopa 
aldeii, Bate, Janira maculosa, Leach., Pandalus propmqvus, G. 
O. Sabs, Hijipohjte polaris, Sab., Galathodcs tridentatus, Ebmabk, 
Munida rugosa, G, 0. Sabs, M, tenuimana, O. 0, Saks, Ciona 
intestinalis, Lin. 

Some of the species mentioned have here their northern limit, 
e. g. Protanthea simplex, Echinus degans, Lima excavata, Oala- 
thodes triihmdntus, A wide distribution southwards has for instance 
Oaladwdes tridentatus, which, according to Milne-SJdwabds and 
Bouvieb, extends right down to the west coast of Marocco, and 
Lima excavata, of which Fbielb and Grieg write in their account 
of the Mollusca of the Norw. North Atlantic Exp.; — „It is also 
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known in the deep water between the Hebrides and the Faeroe 
Islesj in Portugal, the Azores and Senegambia.^ 

Prom the investigations made by M. and G, 0. Saks, as well 
as V. Stobm, we have a tolerably complete knowledge of the 
fauna of the coral regions in our fiords. Storm has given a con- 
cise account of the conditions in the Trondhjem Fiord, with a map 
showing the position of the corals, and to this I would beg refe- 
rence. I will here also emphasize the fact that the characteristic 
forms on the epiglacial LophoJieluhreef at Drobak (Pecten ritreus, 
P. araim, Lima ermmta. Area noduhsa etc.) also at the present 
time show themselves to be faithful companions. However, 1 do 
not think practical boundaries can be drawn between the fauna 
which are connected with Lophohdia and those which are connected 
%vith other corals, such as, Paragorgia arhorea, Paramurkea placomm 
or Primnoa lepadifera. 

It may, on the other hand, bo said that the region of the 
deep water corals has its definite, decided fauna, which is parti- 
cularly uniform in all the large Norwegian fiords to which the 
ocean w’ater has free access, from the llokn to the Vest Fiord. 
There is a coral facies of animals, just as there Ls a clay facies. 

A few words on the fauna in clay. 

The deep channels and basins in the fiords (150—200 m. and 
more), of which clay forms the bottom and into which the ocean 
water has access, have also their characteristic animal life. 

And since the investigations made by G. O. Sarr, in the 
sixties, at the fishing place Skrovon and at other places in the 
Vest Fiord, we know that there are especially interesting forms on 
the clay-bottom of the depths. Such as, for instance, Imlella kip- 
purls, Ulocyatkus areiieus, Bhizoennus lofotensk, Ikmnga coronata, 
Flustra ahyssicola etc. The fauna at Skroven, whore 1 have made 
a very successful haul with a trawl at a depth of 850 —IK) m., 
is very rich. In addition to the forms just mentioned, it was quite 
usual to find such species as the following, on the clay depths in 
the Vest Fiord and those of its arras into which ocean w'ater pene- 
trates at the bottom: — 

Fm^aminifera : — Astrorhka armaria, Saccammina sphivrlca, 
StarthosphxBra albida, Bathysifon filifonnvs, Rhahdmimina abyssorum, 

Echinodemata : — Amphilepis norveglca, Ophioscokx glacialis, 
Psilaster andromeda, Stichopus tremulus, BathypLutes natans, Meso- 
thinia intestinalis, Cucumaria hispida, Myriotrochus vitreus, 

Polyeh(pta: — Lwtmonice filkornis, Leanira tetragona, Terre- 
bellides strdmi, 

Mollusca: — Nucula tmnidula, PorUandia lucida, Malletia 
obtusa, Area pechinculoides, Limopsis minuta, Cardium minimum, 
Kelliella miliums, Syndosmya-Hpeolas, Netera obesa, N, rostrata, 
Dentalium occidmtala, D, agile, Siphonodmhlium quinquangulare. 
Scaphander lignanm. 

Ostracoda: — Oypridina norvegica, 

Isopoda: — Munnopsis iypica, Fury cope cornuia, 

Schizopoda: — Boreomysis tridens, Pseudomma roscum, 

Decapoda: — Pontophilus norvegicus, Munida rugosa, M. tenui- 
mana. 

Ascidia: — Ascidla gelatinosa. 

The above list gives some of the species which are constantly 
found on the clay at the bottom of rather deep water. Many of 
these forms are undoubtedly mud-eaters, more especially is this the 
case with regard to the above mentioned Holothurioidea. Some of them 


appear to be dependent upon ocean w ater (t — 0—7“ (\, s about 
35 7oo). According to Ostkjujrkn,') Bathyploks nutans, Mesothurvi 
intestinalis, Cucumaria hispida and ^fyriotrochus nfrrus are n{)t 
found in Norwegian fiords further north than the \\\st Fiord. It 
is characteristic that 1 took several specimens of BathyploU's nutans 
and Mesotkttria intestinalis in the .Salten Fiord where the tempe- 
rature was G“,65 C. and the salinity 35,18 7ou, while in the 
Skjerstad Fiord, wdiicli is only a little furtliei* in, when* t = 3”, 
2 and s 34 7oo, not a single specimen was to he seen in all 
the dredgings made. Bathyplote^ oc:v.irs in rather large numbers 
at its northern limit; at the station at the month of the Foldon 
Fiord at a depth of 530 m., 20 individuals of this si)ec.ies were 
taken, but only 4 Mesotliuria, Of day-bottom molhis(*s, wdiich have 
not hitherto been found north of Lofoten, the following may bo 
mentioned: — 

Mallptin obtusa, Kelliella miUiuris, Dentalium agile, Seaphander 
Ugnarius etc. The deepw ater fauna on the mud-hottoin is remark- 
ably unifoi in in the large fioials wdiich are filled w ith ocean water, 
from the Bokn Fiord to the Vest Fiord, iiothwithstanding that the 
Vest Fiord and its adjacent fiords contain some forms which are 
W'anting in the Hokn Fiord. Furtlnn* investigations will prohuhly 
equalize this apparent ditferenee to some extent, for instance, I 
have latterly found Rhizorrinas lofotrnsis also in the Mokn Fiord. 
But it will probably be found that such a species as rioeyathus 
arciicHs cannot be inclndod among the fauna of the Hokn Fiord, 
this species must, judging fiom wduit is up to the present known 
with regard to its distribution, be (‘oiisidered to be an arctic* species, 
which has been able to exist under the natural conditions deter- 
mined by the ocean watei‘ wliich penetrates into the fiords. On 
the whole, one may say that, zoogeographically speaking, the deep 
water fauna on the day-bottom of the fiords in fjuestion are spe- 
cially remarkable on account of the large number of forms in them 
which have a wide distribution southwards. But, north of l.ofc^ten, 
the fauna on the clay have c^uite anotheu* chaiactor. The southern 
forms disappear, and the northern ones take their place. At my 
stations in the Lyngen Fiord (Lyngen Jl and III) at the re- 

spective depths of 250 and 320 in. on day-bottom such forms as 
the following occurred in large quantities: - Ctenodiseus erispatus, 
Myriotrochus rinki, Pecten gromlandicus and Astarte (renaia. Hero 
too w*cre found Siphoriodentulium ritreum, Scalaria groenlandiea, 
Bela exarata etc. The peculiar arctic Bryozo, Alcyonidium disci- 
forme, was also taken here. Diastylis goodsiri, Pseudomma trun- 
catum and many other arctic forms also occurred. At the station 
I^yngen II, d • 250 m., t — 2“,85 (\, s = 34,47 7oo, and at 

Lyngen HI, d = 320 m., t ^ 3“,05 C. and s — 34,84 %«. 

At both stations in the Lyngen Fiord, several spccimcms of two 
actinia species wore taken, but none were conserved. If I remem- 
ber rightly, they W'cro Actinostoln callosa and Bolocera tnediae, 

Fdwardsia andresi and Epizoanthus erdmanni were also found. 
As I have previously mentioned, there is another character over 
the fauna in the deep w^aters of the Malangen Fiord, and if wo go 
as far as to Lyngen and Kvjenangen, the ditferenee is even more 
striking. In the deep waiters of Kvamaiigen where d == 343 m., 
t 2®, 3 C., and s = 34,49 7oo, w’ere found, for instance, 

Mynotrochm rinki, Polyclwta, e. g. Ilarmotholharispuuf, Nephthys 
malmgi^mi, N. ciliata, Xicomache lumhrwaUs, TereMlides strdmi 

Mollusca: — Pceten groenlandicus, Area pectiniculoides, var. 
septenirionalis, Astarte, rrenata, Siphonodentalium viireum etc. 

0 The Holothurioidea of Northern NorwHv, Uerf?. Ajirb. 1002, No. 0. 
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Amphijfoda : — HaUrapcs fnlmnnctuSf IduneUa mquieo^mis. 
'^riie latter lias, hitherto, only boon taken in the Varanger Fiord. 

Notwithstanding that tho clay depths both north and south of 
J.ofoton have some forms in common, the Vest Fiord, however, forms 
a very decided limit for fauna, as has been explained in the fore- 
^()inf( pajs^es. One may also in the fauna of the Norwegian deep 
waters make ii distinction between an arctic and a subarctic (boreal) 
clay-facies. 

Remarks on the fauna of the ocean banks. 

1 was not able to make many diedgings on the ocean banks 
in 1809, but I succeeded, however, in getting an idea of their 
fauna. The station. Host II, is not far from the ocean banks, at 
a depth of 150 mtrs. here (hpvhtfi lunigarirna, which is a southern 
form, was dredged, heie this form has its northern limit on our 
coast. On the banks themselves, it extends, perhaps, a little far- 
ther northwards. .And at the station at (raukvau'O, 250 ni., t — 
7‘M (A, s ~ :M,n8 %(,, Hantwfhot' ortfUnartn)* was taken, this 
form must be characterized as a boreal one, jmlging from the pla- 
ces whore it has hitherto been found. In the sea off Ingo (71" 
10' N., 2;3" 10' E.), d = 315 m., t -= 3", 45 (I, s = 35,24 "oo, 
an ainphipod, thiMimins u/nUfits, occurred, among other things; 
this form, according to G, O. Saks has a distribution as far south 
as The Azores, and was previously only known from „the south 
and west coasts of Norway^. Taking into consideration the hydro- 
graphical conditions on the banks outside Lofoten, Vesteraalen, 
Tromso and Finmark, one would expect to tind that at any rate 
some boreal forms would bo able to exist there. To get light 
on tliis subject, reference can be made to tlie material collected 
by tho Norwegian North Atlantic Expedition. First I will give a 
table showing the temperatures at some of the stations in the sou- 
thern bankdistrict of the Norwegian h>ca (8tadt— Shetland -Lofoten). 
Cf. map of the district of the Norwegian North Atlantic Expe- 
dition. 


Bottom temperatures on the southern banks in the Norwegian Sea. 


Station 

1 Sitnatioil. 

t Depth. 

i 

Teuip. 

Kottorn. 

9. 

«i® ao' N. 

8» 87' K. 

377 III. ' 

5®, 9 C. 

!• 

Clay. 

10. 

1 81" 41' N. 

; a" !!•' K i 

402 in. 

6.0 

1 

Ooze, Clay. 

99. 

! «4« 0' N. 1 
I «» 4a' K. i 

929 in. 

7,2 

Sabulous Clay. 

79. 

1 94" 48' N. j 

; 9" 92' K. 

288 111. 


Sabulou.s Clay. 

101. 

1 

a«' N. j 
8" ;i2' K. i 

1 

408 m. 1 

1 '’'® 

Sabulous Clay. 

:I47. 

96" 4»' N. 1 

i 

i 


li" 8' K. ! 

290 III. 1 

1 

1 Gi’ey Clay 


On these banks, one would expect to find an animal life which 
differs only slightly from that of the Norwegian fiords (The Bokn 
Fiord — the Vest Fiord), whore there are corresponding tempera- 
tures. The investigations hitherto made appear to confirm this 
expectation. I will now give a table showing the bottom temper- 
atures on the northern banks from Lofoten to Beeren Island. 


* 

Bottom temperatures on the northern banks in the Norwegian Sea. 


Station 

Nr. 

Situation. j 

Depth. 

Temp. 

Bottom. 

195. 

70® 56' N. 

18® 38' K. 1 

196 in. 

5»1 C. 

Stones, Clay. 

290. 

72®' 27' N. : 
20® 51' E. 

349 ni. 

B,5 

Sabiihms Clay. 

323. 

72® 53' N. i 
21® 51' E. ! 

408 m. 

1,5 

Olay,. 

280. 

74® 10' N. 1 
18® 61' E. ! 

64 Ml. 

1,1 

Stones. 

315. 

'74“5a'N.*'| 
15® 55' K. i 

329 in. 

2,5 

Clay, Sand. 

d2ti. 

1 

76® 81' N. i 
17® 60' E. 1 

225 Ml. 1 

i,« 

Clay. 


According to Fkiele and Grieg, 43 species of Mollusca were 
taken at station 195, several of which arc widely distributed south- 
wards. Among these may bo mentioned: — 

Cadulus mbfusiformUy Cyclostmna pdterseiiif Cajmlus him- 
(furims (shells), Ahmiia dmicoidvs^ A. jeffreysi, A, mibsolutu, A, 
punctura, Adis wallert, Parthmia Hpiralis^ Odostomia unidentata^ 
0. acuta, Eulimella scilhv, E, vmtriima, Eulima hUineaia, Adeorhis 
fragilis, Metzgeria alba, Buccinum huniphrtysianum (shell), Siiiho 
fusiform is. 

At the stations previously mentioned in the northern bank 
district, forms also occurred which have a wide southern distribution. 
At station 315 (74" 53' N.) a boreal Bryozo, Birdlaria ahleri^) 
Avas taken. [ have not on any other occasion noticed this species 
north of Lofoten. Undoubtedly there are several species which on 
the banks go further north than in the fiords, so that it is impor- 
tant to state clearly, when mentioning distribution, whether the 
species in question occurs in the fiords and the belt of skerries 
(skjau'gaard) or on the banks. 

Zoologically speaking, there remains much to bo done with 
respect to the Norw egian ocean-banks, and a thorough investigation 
of the edge towards the deep basin of the Norwegian Sea would 
bo higlily interesting. For here the transition from boreal to arctic 
fauna occurs, and that too not spread over several geographical 
degrees of latitude, but in tho space of a few^ hundred meters. 


Shallow-water shells found at great depths. 

Of late years, there has been a good deal of discussion among 
Danish and Norwegian authors as to tho cause of tho occurrence 
of littoral shells at great depths, especially in the Norwegian Sea. 
I do not intend to go into the matter, as I do not possess the 
necessary material to take part in tho discussion of it. I would 
refer those who wish to have a clear account of the various opi- 
nions advanced to Dr. A. C. Johansen's*^) paper, in which refer- 
ences will also be found to other works dealing with the same 
subject. 


*) Cf. Norpgaard, Polyioa of the Norw. N. AM. Exp. p. tt, 2 6. 

*) On the iiypothesin on the sinking of sea-beds based on the occutrence 
of dead shallow- water sliells at groat depths in tho sea. Bfedd. fra den naturh. 
Foren. i Kj0benhavii 1902. 
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/Those who have considered this question seem to have forgotten 
that ftliso A. E. Vbkkill has expressed an opinion with reference to 
transportation by ice. 

In 1888, dredgings were made from S/8 „Albatroas“ in the 
region of the Gulf Stream from off Gape Hatteras to Nova Scotia. 
In the „ Results of the Explorations ** (p. 507) VERKinii writes: — 
„ln many instances wo have also dredged pebbles and small, rounded | 
bowlders of granite and other crystalline locks from beneath the j 
Gulf Stream in deep water. These, I suppose, have been carried I 
to that region by shore-ice floating off in great quantities from our | 
northern coasts in winter and spring, and melting where the warm | 
Gulf Stream water is encountered. “ From this, it will be seen 
that VEHRiLii inclined to the opinion that the pebbles found in the 
deep water were brought thither by floating ice, and if the ice 
takes along pebbles, there is nothing to hinder for its also taking 
along shells from the coast. 

In the Norwegian fiords, it is highly probable that drift-ice 
causes a transportation of littoral shells out into the deep basins. 
For instance, Littonna rudis and ohtttssata found at a depth of j 
1.50—180 m. on Risvaerflaket, and Gihhula nneraria at a depth of ! 
000 meters in tlio Oxsund, (in each case tlie shells were empty) • 
wore neither of them in their primary locality. Hank too. | 

has given a very plausible explanation of the storing of gravel and ! 
shells in the snow and ice on the shore, and their conveyance to ! 
places farther ofl* when the ice melts in the spring; his explanation 
is based upon personal observations at I'romso. ■ 

! 

Fauna and Hydrography. 

In the foregoing pages, I have tried to prove that there is a | 
close connection between fauna and hydrograpliy. It wouhl from ! 
this again appear, that a majority of spe<*ies of animals have an j 
organisation which can only bear a very slight variation in hydro- ! 
graphical conditions. The number of socalled cosmopolitan species | 
is very small, and it seems to me that the number of those which 
are mentioned as being widely distributed is also on tlio deci-ease. 
The more exact morphological investigation whicli is demanded now- 
a-days often results in the dividing of a species into two or more. , 

And this is the case, not only with bottom forms, but also 
with reference to plankton. 

1 will give some instances of wliat I mean. We have for years 
heard that Calanus fimnarchiem is found in nearly every sea. But 
G. 0. Sarh-) now tells us that under the name C. finmarclimis 
was hidden another species, C, hehjolandicHfi, Claus, whicb is spe- 
cially distributed southwards, while the foimer has an arctic and 
boreal distribution. Strictly speaking, Calanus finmarclucus contained 
three dittbrent species, for Calanus hi/perhomis was considered 
to be a variety of C. finmarchims previous to the publication of i 
Dr. Giesbrecht’s w^ell-known monograph on Copepods. Instead, 
therefore, of one species distributed over nearly every sea, we now 
get three species with comparatively limited distribution, C, hyper- 
boreus being arctic, C. finmarchicus boreal and arctic and C. heU 
golandicm lusitanic. 

Similarly with respect to Euchceta, Instead of the widely di- 
stributed Etichwta norvegica, we now have, norvegica, glacialis and 
Imhata. Examples might easily be multiplied from the Cx)pepods. 
On tho other hand, it is beyond doubt that there are also deep- 

Niveauforandring elier transport. Katiiren, 1902, p. 304. 

•) Orustaoea of Norway, Vol. IV. 


water forms of Copepods w^hicli have an exceedingly wide distri- 
bution. Natural conditions are only subject to very slight chang(is 
at the groat depths, and this too for extensive stretches. It is also 
very probable that there are shallow-watei’ foiiiis which are so 
organized as to be able easily to adapt tliemselves to clianges in 
natural conditions, and are thus able to exist under very <liveiso 
physical conditions, but tludr number has undoubtedly been over 
rated. In liis excellent monograph on northern Aunidatu, Ci. M. R. 
Levinsen') says: — 

must say that I doubt wliciher the northern seas really 
have so many species in common with the Mediterranean as w’onid 
appear from the lists given in the literature available.^ On account 
of this doubt, Levinsen carefully compared the northorii forms and 
those from the Mediterranean, and come to the coiudusion that Arum- 
cola marina and Pecfinaria koreni from the latter sea were difter- 
ent from the northern species l)earing the same name. 1'hoy were 
given the names . 1 . c/ajuocdi and P. rohustu. 

Similarly with respect to Pcctinaria auricumn, Potamilla rrui- 
forrnis etc. 

1 could give a number of examples fiom the Rryozoa too, to 
show how the extent of the distribation of a species diininish(*s. as 
the claim for greater exactn(‘ss in the detei initiation of a species 
increases. The change which has taken place in tlie use of the 
>vord ,,spe(*ies“ with regard to tlie Rryo/oa. has had a similar effect. 
F. A. Smitt, for instance in liis work on boreal and arctic Hrvo- 
zoa, whicb in other respects is execdlent, has us(mI the word ,,spe- 
cies“ in a very extended sense*. Me has entenMl as ,,fornis‘‘ a largo 
number of specimens wliich arc given tlie rank of „species“ by 
recent systematical investigators. 

As a result, Smitt s species were attributed witli a imicb too 
extensive geographical distribution. 

The distribution of a species is undoubtedly dciieiidtuit on many 
other things than tho temperature and salinity of the water in which 
it exists. (\irreMts especially have both a direct and indirect in- 
fluence. If one considers the conditions on the Norwoi^iiin coast, 
whore arctic and boreal fauna meet, the question natuially suggests 
itself: — Is it the arctic or the boreal animals vvlncli on (mr coasts 
aro gaining ground? 

To settle whether the movements of a given element of fauna 
or flora are progressive or r(*trograde, one can examine tlie currents 
in the acUoining sea. On the Norwegian coast, the current which flow's 
in a northerly direction is predominant, and the southern animal forms 
are carried along with it. On the east coast of North America, 
tho reverse is the ease. The duration of the pelagic state is also 
important with regard to the penetration of the specii^s into new 
districts. It would therefore seem likely that such speejes as Myti- 
lus cduiis and Modiola modiolus, in which the pelagic, state liardly 
lasts much more than a w'eek, would find it difficult to get over 
the space between two coasts which are separated by a wide 
expanse of ocean. Along a lengtli of coast lino, however, these 
and similar species are widely distrihuteil, for, in the c.ourse of 
thousands of years, tlie many small steps forvvai'd amount to a 
considerable distance. 

I do not know vciy much about the plankton in flic more 
southerly seas, but 1 have tho impression that there is not so much 
difference there in its quantity and quality at tlie different times 

*) SyBtenmtiRk i^eo^rvaflHk ()vor«igt over d« nordiske AnmiUtta, (tephyrea, 
Oifutognathi og BftlonogloHSU Aftr^k af Videfiskab. ^fedd. fra dm iiatiirhiHt. 
Foron. i Kjobeiiluivn 1882 og 1883 (p. 287). 
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of year, as is the case in the northern latitucles.*) And if this be 
a fact, its influence ^\'ill be seen on the plankton-eating animal world. 
It is possible that the suitability of the molluscs as zoographical 
(‘haracter-fonns, depends upon the fact that a great many of them 
are plankton eaters. The inud-eating worms, for instance, are much 
less suitable in giving a characteristic of the fauna. Besides, there 
are spcci(?s of mudoaters with a small geographical divStribution. A 
star-tish, CivnodisruH vrispatus^ whose stomach is almost always full 
of mud, is very little found beyond the arctic district. In such 
cases, one is compelled to conclude that the animal has very little 
power of adaptation. 

Further Remarks on Plankton. 

In the fiords near Hergen. Febiiiary is the month in which 
the plankton is poorest, and there is reason to think that the 
minimum for the year, for the northern fiords of Norway, also falls 
in this month. The great change in plankton life occurs at the 
spring inflow of the diatoms. 

In the fiords near Bergen, March is the month when the dia- 
toms begin to show themselves eii masse, but at ditferent times, 
within the limit of this month, from year to year. It is not yet 
possible definitely fo fix the time when the winter state gives way 
to the spring one in the northern fiords, but it is probable that 
the spring-diatoms appear in very large ([uantities somewhat later 
hero than in the south west tiords. Below I give some data con- 
cerning the occurrence of diatoms on the northern coasts. 

In the Tys Fiord on 1899 only a few diatoms were found, 
but on Vi they were numerous near Ijillo Molla, and this was also 
the case on Vi in the same year at Hola near SvoIvsRr. 

'Vi 1899. In the harbour at Htene in Bo (Vesteraalcn) many 
diatoms, D— 3 m. 

' Vi 1B99. The Malangen Fiord, many diatoms. Whilst there 
in Malangen, from 12th— -I4th of April 1899, was a rich develop- 
ment of diatoms, in Kvienangen on 19th of the same month, winter 
conditions prevailed. But on -'/i the spring diatoms also had shown 
themselves in Kvienangen. 

’*^Vi 1899, Trold Fiord harbour, many diatoms. 

^Vi 1899, Ingohavet, many diatoms. 

^Vi,.1899, Repvaag harbour, diatoms. 

PA 1899, The Poi’sauger Fiord, many diatoms. 

^Vi 1899, Mehavn, diatoms. 

Va 1899, Vardo, some chains of diatoms. 

Vs 1899, Hola near Hvolvser, few diatoms. 

At the place last mentioned (in Lofoten) the first rush of 
diatoms was over. In place of them, there were multitudes of 
forms iti different stages of d(»veloprnent belonging to Coj^epodOy 
Cirripeduiy Annelida etc. 

^Va 1900, The 0stnes Fiord, 0—25 m., development of the spring 
diatoms. 

*V.i H900, The Vest Fiord, 0 — 25 in., many diatoms. 

7i 1900, The Skjerstad Fiord, still winter conditions. 

V4 1900, The Halten Fiord, many diatoms. 

V4 1900. The Folden Fiord, still winter conditions. 

Previously in this treatise, it has been shown that the Vest 
Fiord is the most important terminus for a great number of south- 

V liotli larg« and Hinall from tlie Spitzbergen reindp«r to the 

plankton- cru»tacean«, ttiid that winter in the arctic zone is a time when food 
is scaren. 


cm bottom forma. It is probably also the case, it one substitutes 
plankton fonns for bottom animals. North of the Vest Fiord such 
species as Pleiiromamma rohusta, IlAHii, and Cctnduciu avnicitcif Boegk, 
will hardly be found. In the Norwegian series of fiords, Eu- 
chwta norvegica^ for instance, is not foupd north of the Vest Fiord, 
but I took specimens of Chiridius armatus in Malangen. 

The very large quantities of such Siphmiophora as Cnpulxia 
mrsi and Physophora borealis along the northern coast and in the 
northern fiords during the winter of 1899, was an occurrence which 
merits further mention. Of the forms mentioned, Cxqmlita sarsi 
was exceedingly common. On ^V 4 1 saw’ in the Jekel Fiord (arm 
of Kvienangen) a fisherman whoso gloves on the inside were stri- 
ped red by the remains of this siphonophor which had fastened 
itself to the fishing lines. The inhabitants looked upon this as 
being something unusual, which points to the fact that the pheno- 
menon is not of annual occurrence. As the plankton species in 
question are oceanic, their occurrence in largo quantities in the 
fiords can hardly be explained in any other w^ay than by supposing 
that there had that year been an unusually strong flow of the 
current in the upper layers of water in the sea towards the coast 
and into the fiords. It occured to me to connect this with the 
prevailing winds. To be able to form an opinion of the relation 
between the sea and land winds, w’O will look at the downfall 
for the period in question.') 


Dow’iifall from October 1898— March 1899. 



Bodo 1 

Tromse ] 

Ojeavan* 

Downf. ! Normal 

j 

f Vatlso 

Downf. 
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Noniml 


min. 

mm. 

mm. 

[ mm. 

1 

1 

nnn. | 

mm. 

mm. 

i 

mm. 
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October 

108 ; 

106 

8ti 

98 

77 ; 

79 

53 

! 80 

November . , , 

148 

109 

184 

86 

113 

66 

61 

69 

December . . . 

153 

H7 

75 ; 

i 103 

100 I 

68 

121 

60 

1899. 


1 

1 


i 





January 

70 

77 

58 

108 

78 

55 

79 

50 

February .... 

129 

61 

174 

110 

78 1 

57 

65 

45 

Marrli 

96 

61 

80 

95 

69 

61 

114 

1 

Avevajfe | 

117 8 

83.6 

109.5 

100 

85.8 ! 

63.5 

80.fi 

! 57.5 


As it is more especially the ocean winds wliich cause down- 
fall, one must bo justitted in concluding that, from October 1898 
to March 1899, their influence on the coast line in question must 
have been greater than usual. But this w’ould again result in more 
than the ordinary quantity of water being driven in from the sea 
coast, which must be evident in the kind of plankton which occurs. 

In this connection, it is also interesting to recall that, on the 
south west coast of Norw’ay (in the spring-herring district), the 
fishermen call some Salphm „sildera^k‘V-) and they look upon their 
appearance as a sure 'sign that the herrings will come in shoals 
to the coast. It is not altogether impossible that scientific investi- 
gations will verify this prognostication. At any rate, it appears to 
be quite reasonable, that the prevailing ocean winds stir up sur- 
face currents which drive both lierrings and their food tow'ards the 
coasts. 


Cf. Nedboriagt^agelser i Norge, Aarg. IV (1898) og V (1899). 
V From Kilil (herring) and reka (to drift with the atream). 

Cf. M. Hars, Fauna littovalia Norvegiae, Part I, p. 68. 



B. The Investigations considered from a practical Point of View. 


The Vest Fiord is one of the most thoroughly investigated of 
our fiords, speaking in a biological and hydrographical sense. And 
the reason for this is not difficult to understand. The government 
has found it necessary to send naturalists to the district in which a cod 
fishery is carried on, upon the results of which the income of the 
country shows an important rise or fall, in proportion to the suc- 
cess or failure of the catch. The statistics taken have shown that 
the catch varies quite considerably from one season to another, and 


it has been the aim of the investigating naturalists to discover the 
factors which have an intluenco on tiie fiite of the lishing. The 
most important marine animals for us twv uiuhoiiably cod and hei- 
rings, but in addition to these, there are many othei* lish whi(*h 
are caught in large quantities on the coasts of the (*ounties of 
Nordland, Tromso and Finmark.') 1 will first mention some invci te- 
brates, which are of economic importance. Then I will deal ^v\\h 
the cod fisheries in Lofoten and Finmark. 


a. Some Invertebrates of economic Importance. 


The animals may bo divided into the following groups: — 
injurious, indifferent, indirectly useful, directly useful, if account 
only bo taken of their useful or baneful relation to mankind. 

A decidedly iiyurions animal is Myxine ylutinosa, which sucks 
out the fish caught in nets and on lines. ISuch forms as Calanns 
finmarchicusy Ihteophutma invrmis, Nyctiphanes norreyimy many 
worms, molluscs etc., may bo said to be indirectly useful, as they 
serve as food for edible fish. 

To the directly useful animals, belong first of all those which 
are eaten by man, then those from wdiich useful products are ob- 
tained, and lastly those which are used as bait for the edible fish. 
Only some of those whicli are directly useful to man shall bo men- 
tioned here. 

Arenieola mamuiy Lin. 

This polyeha't occurs rather numerously and at many places 
in muddy beaches, it is dug up by the fishermen and used by them 
as bait Similarly too, a fish (Ammodytes tohianm) is taken and 
also serves as bait. 

Pacten islandiau', Mull. 

The Trondhjem Fiord is the most southerly place, on our 
coast, where this mussel occurs of sufficient size and in such quan- 
tities as to give it any economic importance. Acxjording to \\ Storm, 
it is particularly plentiful on the banks north of Tautra, where it 
has been dredged for a very long time and has been used as bait. 
Of late years it has also been taken to Trondlyom and used as 
food. In the north of Norway, too, this species is a much prized 
bait, and 8. Schnkider says that it is eaten by many better-class 
families at Tromso. The southern limit on our coast for the oc- 
currence of this species, is the Lyse Fiord, not far from Stavanger 
(59<» 8' N.). 


Mytilus (iliditty Lin. 

On our northern coasts, this spocnes is as a rule so small that 
it is not of much use as bait. 

Modiola 7iW(lioh(,Sy Inx. 

At the present time, this is our most important bait-mussel, it 
is found in large quantities at some places on our northern coasts. 
It is used as bait on the day fishing linos in liolbten. The grea- 
test part of the shell-bait which is used in Lofoten is, howev(*r, 
taken from the fiords in the neighbourhood of Bergen and Stav- 
anger. This mussel attains to a considerable size in the western 
fiords. A specimen from Lonevaag (Ostero) was, for instance, 17.8 
cm. long and 9.5 cm. wide. The shells held about '/- liter. 

1 have measured unusually large specimens from the Sogne 
Fiord, from 17 to 18.4 cm. In the Oster Fiord, where shells to 
the value of several thousand kroner have been dredged, I look 
100 from a heap at Kaknes. The most usual measurement of 
the shells which were sorted out here to be used as articles of 
eximmerce, was 10 — 15 cm. In the arctic district of our country, 
M\ modiolus does not attain the size of those in the western fiords. 
A specimen from Vardo was, however, found to be 11.2 cm. long 
and 5.8 cm. wide. 

It is quite usual to find the tubes of Pomatoccrus Iriqiwtfr 
and various forms of Bryozoa and Hydroida on the shells. On one 
single occasion, I saw in an aquarium Cancer payurns crush these 
shells to eat them. 

In the aquariums of the Be?‘g^ni Biological station, wc liavo 
had M. modiolus for many years, and their mortality has been low. 
Spawning in these aquariums has been obsciwed on 1899, Va 


Cf. HRLLA.ND, Lofoten og Ve«toraalen, p. 119. 
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lt)Ol and *77 1901. From what I have been told by those enpra- 
^^(‘d in di'cd^^iriir shells, I conclude that spawning also takes place 
in the months of March and April. Spawning time may therefore 
b(? supposed to be from March to August. The spawning process 
itself was seen quite plainly on Vs 1901. Both eggs and sperm 
emerged through the anal sipho. The eggs were ejected in the 
form of narrow, short ribbons which were, for the most part, bro- 
ken up in the water and immediately sank to the bottom. A 
single ftnnale shell expelled so many that a large reddish-yellow 
elevation was formed. Some of the eggs were whirled about in 
the water and were greedily devoured by shrimps and barnacles; 
some settled down in empty mussel shells and in the openings of 
the lumps of Porndfocerus trit/ttetf'r, wdiich covered the living and 
dead specimens of M. modiolus. On closer investigation, it wavS 
found that only a small number were fecundated. This was espe- 
cially so with regard to the reddish-yellow mass above mentioned, 
these eggs soon began to decompose. 

I also succeeded in seeing fecundated eggs at several stages 
of development. The eggs, which were 0.078 -o.oq min. in diame- 
ter, had no special colour. Division was, as in other mussels, com- 
plete and inecpial. There is reason to suppose that fecundation 
took place outside the female’s body. 

While spawning goes on, the eggs (ami the sperm) are pressed 
out through the genital openings, one on eitlier side, then the 
spawn passes through the innermost branchial passage, close up 
to the hindermost constrictor and finally enters the cloacal room to 
be expelled thence into the water through the anal sipho. The 
reason for the eggs assuming the form of narrow, short ribbons 
is probably that the genital opening is a column and not a pore. 
The eggs rushed ((uite (piickly out of the anal sipho, and it is 
most probable that fecundation did not take place until they were 
protruded here. 

On *V 7 1901, spawning of specimens wiiic'h had been in the 
aquarium about a yeai*, was observed. Sperm W'as so plentiful as 
to give the tank the appearance of being filled with milk and water. 
There was at the same time a strong stream of water fiowing into 
the tank and this caused the eggs, for the most part, to whirl 
about in the water. But as soon as the stream of inflowing w'aier 
wnxs turned off, tlie eggs sank to the bottom. I^he process of di- 
vision took place rapidly. Already in the evening of the same 
day (^Vt) the eggs were divided into a largo number of small balls, 
and the next morning at 9 o’clock (‘V:) they had become larvae, 
which w ere wheeling around by the help of cilia and describing tiny 
circles. They had formed themselves into irregular small lumps, 
w*hicli moved about at the bottom, their movements being <|mte re- 
gular. Throe days later (*7?) the specimens w^ere seen to have 
larval shells and velum. These shells wore 0.1 mm. long, their 
ventral side being curved and the dorsal forming a straight line. 
The velum could be draw n entirely inside the shells. At this stage, 
the young Modiola possess a considerable pow^er of motion, for they 
swim quickly about by means of their velum. Instead of being 
confined to a rotatory motion with very little change of centre, 
they now^ moved more in a straight line. When they were six 
days old, the specimens at the „velum“ stage w^ere seen to have 
acquired circle shaped shells, the straight edge winch represented 
tlie dorsal side having become more curved. The length of the 
shells W’as 0.156 mm., width 0.130 mm. The development of these 
particular specimens w’as not follow’ed further, but, from analogy 
with other mussels, we know that the next important stage is the 


disappearance or alterations of the velum, w^hile the foot now per- 
forms the motion, until the little animal finally attaches itself to 
some object or other. To catch these animals, a shell dredge of 
a special construction is used, and also a „stlkkert‘', which is a 
kind of pinchers with three or four claws. 

Sometimes too they are taken by divers. They are taken out 
of their shells after being brought to land. In addition to the 
shells, the bundles of byssus and the gills are also removed. The 
remainder is salted in kegs containing 28 liters. If the shells are 
large, about 400 are enough to fill a keg, but as a rule from 700— 
800 are necessary. The price is about 9 kroner (10/— ) per. keg 
at first hand, and as the expense of catching them is very slight, 
mussel fishing may be very profitable. 

I have referred somewhat at length to Modiola modiolus, tis 
this particular mussel plays an important part, as bait in the cod 
fisheries at Lofoten. 

Cyprina islandica^ Lin. 

This animal is used as bait in ordinary fishing, but sometimes 
too in fishing ocean cod. 

As for instance in 1896, about the middle of March, at Bal- 
stad fishing station, where it w’as asserted that there were good 
results w hen using tins bait. 

Besides Cyprina, which was dredged somewhere in Napstrem- 
men, Arpnicoln marina was also used, which was found near the 
Balstad .station. 

Zitpheva crisjjaiu, Lin. 

This peculiar mussel was noticed by mo in 1899, alive, in the 
san<l on the beach at the farm Send, in Gildeskaal; several spe- 
cimens were dug out and used as bait. 

Ommatostrephes todarus, Uaf. 

„8prut“ and .,akker“ are common names in the north of Nor- 
way for this Cephalopod species, wdiich, in the autumn come in to 

the coast in largo quantities and thence into the fiord*, where they 

are taken in thousands to be used as bait during the cod fishing 
in Lofoten. In the Kvse Fiord in the north of Ilinao a consider- 
able (iateh of cuttle-fish has of late years been made. In many 
instances, a single family has made an income of l^r. 600-800 in 
the course of a few’ w’eeks. 

Pandalus boieulls, Kii0yKB. 

During the investigations in the Skjerstad Fiord in April 1900, 
several specimens of this species w’erc met with, and 1903, Niels 
IIaaoenben, who was my assistant at the earlier date, made some 

trial catches w ith a shrimp trawi, and lie succeeded in taking from 

10—30 liters each time. So that it was thus proved that P. hore^ 
alls occurs in large quantities in this fiord, 

This species is now sent to Bergen and Kristiania to be used 
as food in no small cpian titles, but in the north of Norw'ay it is 
more difficult to sell them, so that there is not much prospect of 
making much profit on them. 

IIaaoenskn, has, nevertheless, iiuggested that a trial should 
be made to salt them, prepared sfi bait, for the fisheries in the 
north. His suggestion might, at any rate, be found useful for 
sueli times as there is a scanty supply of other bait. 

11. Ki^.h at Tromso in 1903 made investigations with respect 
to the occun ence of P. borealis in the Bals Fiord, the Tromso-sund, 
the Kvalsund and the Kal Fiord. 
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In the inner part of the Bals Fiord, ho fished, on an average, 
8 liters pr. houi* with a little shrimp trawl, but at the other pla- 
ces mentioned, P* hormlw only occurred singly.*) The author men- 
tioned is not sure that it would pay to carry on this kind of fish- 
ing, even in the Bals Fiord, under present conditions. The day 
will, however, doubtless come when it will be found profitable to 
do so, also in the northern districts where this species is found. 

Cancer pafftimSf Lin, 

The species is of no importance in the economy of the northern 
districts, as it oex^urs very sparsely. Concerning its distiibution, it 
should bo noticed that M. Sabs-) mentions having found it at 
Lofoton. Sparke Schneider has informed me that it docs not go 
so far north as Tromse. Schneider has also told me that the 
common crab, Carcinus maenas, has its northern limit at Dyro and 
the outer coast of Senjen. For the present, Lofoten ought, there- 
fore, to bo considered to bo the northern limit for C. piujurvH. 

Homarns gammarm^ Lin. 

M. Saks says (1, c. p. 124) that lobster is only larely found 
in Lofoton and the Folden Fiord (07 Va** N.). 

Later on, it was proved that lobster is found in tlie Tys Fiord. 
In 1890 „Nordlands liskoriforeniiig“, on the suggestion of inspector 
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Dahl, decided to use a sum of money on trial fishery. About one 
hundred lobsters, large and of a good flavour, wore caught, but no 
actual lobster fishery has resulted from this trial. It would indeed 
be cpiite unique, if an animal should be found in such large <|uan- 
tities near the boundary limits for its distribution as to make it 
possible to carry on a profitable catch. 


It is, of course, a necessary condition that, to be of any 
economical importance, a marine animal must occur in comparatively 
large numbers within a limited area. Bnrrintnn awlatfofi, for 
instance, would no doubt be excellent bait, but as it does not occur 
so close together as IWtcn ishfudiciiti or ('gprUm islaadira it is of 
little practical importance. 

A form, which has recently been taken into us(*, is ygrlijihaais 
not'vpgica, M. Saks. At one place in the Trondhjem Fioi’d (near 
Verdalsoron) a large nurnlMU’ of this Sehi/opod is washed asliore. 
and in recent years they have been salted and used, with excellent 
results, as bait for haddo(*lc (Oad/ts a^glrfuius),') On oiir norllieni 
coasts, Ihrf.ophaasia iia'rmis occurs in large numbers, and it is 
probable that also this form, as well as s\gcfiidun}(\^. may be used 
as bait for haddock. 


b. The „Skrei“ Fishery in Lofoten. 


The Lofoten fishery is very old. In the latter lialf of the 
9th century Touolv Kveldulvson lived at Handnes in Alsteno, 
and it is wsaid of him, in Eoil’s historical tales, that he had seat 
men out fishing „skroi“ at Vaagan (Lofoten) and some were also 
gone to fish herrings.’*) In the same tale too, it is related that 

Tobolv sent his trusty man Touqils (uai.lande to England with 

a vessel laden with dried „skrei“, furs, etc. And wheat, honey, 
wine and clothes made up tlie return cargo from P]ngland. There 
are many historical references, in the following centuries, to the 
fisheries in Lofoten, but I will only here refer to some of them. 

The tackle used in the old times took the form of hand-lines, 
about A. D. 1600 longlincs came into use, and about the year 
1700 nets appeared upon tho scene. At the present day all three 
are used. 

For several centuries tho „skrei“ was exclusively prepared as 
„driod fish", tho head was cut otF and entrails taken out and then 

the fish was hung up to dry. Towards the end of the 16th cen- 

tury some tiials were made to prepare ^klip" fish (tor-flsk == 
dried fish = stockfish [commercial], klipflsk — salted, dried cod). 

In a description of Lofoten in 1591,*) we read that tho fish 
was first salted and then dried on the rocks so that it became 
„as hard as a piece of wood". In the same account, it is also 
mentioned that in the summer when the fish were dried and the 
oil was pressed out of their livers, traders came to Lofoten to 


’) Of. H. Klasr, Om forekoiiiHten uf Uybvantlsrueker ved Tromso. Nornk 
Fiskeritidenda, 1903, p. 024. 

>) Kriiitiania Yid. Helsk. Forh. 1858, p. 123. 

*) Of. Egila Skallaj^rimaonar. Reykjavik, 1892, p. 39. 

„Han hard pd nienn i skreidfiski i Vdgum, enn auma i aildfiaki.** 

Benkrivelfte over Lofoten o. h. v. Det kgl. norske Vid. Belsk. Skr. i 
det 19de aarb., B. 1, p. 478. 


barter barley, rye, salt, iron, clothes, liueii etc. in exclumge for 
the fish and eod liver oil. The primitive prei)aratiou of tho lalter 
consisted in the collecting of the liver in large cisterns, which woi’i^ 
exposed to the dinict heat of the sun, the oil was thus melted out 
and drawn olf little by little. About tin? middle of the 17lh cen- 
tury. cod-roe began to be cDirshlerod as an article of commeico. 

Pkedkn von Aiinen, the la.st of the feudal lords of Nordland, 
made strenuous cftbrls to efi’ect the sale of cod-roe, and in riios 
he obtained a lieonso from Frkdhik 111 to trade in this article.') 

About the year 1600, Pkokk Clausson Finis ndates that it 
was forbidden, under severe penalty, to throw single cod heads into 
the sea, for fear that fish .should eat thorn to their liarm. If one, 
at that time, wished to he quit the heads of cod one had to sti ing 
them together and sink them. However, the same writer mentions, 
some heads were dried to bo n.sed as fod«ler. Now-a-day.s, the 
heads and back bones, which are removed when cod is prepared 
as „klii)“fish, are made into guano in factorie.s erected for the 
purpose. Ho that not only the flesh of the cod, but also its h(*ad, 
backbone, liver and roe are wow made use of. The sperm bags 
are also sometimes used as fodder, but the rest of the entrails are 
still thrown into tho sea. 

The honour of founding tho present cod-liver oil industry 
belongs to a NorAvegian pharmaceutical chemist, Peter Miller, he 
having started the first factory for the preparation of medicinal 
cod liver oil in 1853. 

His son, Dr. F. P. M0llkk studied tho subject also, and he 
has, in a coinpreheiisivo work,’*) explained the .scientific basis of tho 
method adopted by his father. 

*) Of. Nobdoaard, Et iiyt agn for hyBen. Norsk Fiskerituleinlw, 1903, p. CIS. 

Cf. O. NlCOLAlS8Btr, Fi'h Nordlands fortid. Kristianin, ISH9, p. 80. 

*) Cod-Liver Oil and Chennistry, London, 1895. 
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From 1859, there are statistical reports of the Lofot fisheries, 
including remarks on the course of the fishery etc. There is prob- 
ably no instance of a completely unsuccessful fishing season, it has, 
however, happened that only very little has been caught and the 
quality has not always been equally good. The exact statistics 
show that the variations in quantity have been very considerable. 
As the prosperity of thousands depends upon the fishing, the in- 
habitants have tried, in the course of the centuries, to discover 
difl’erent signs upon which to build prognostications, and resource 
was even had to divination. For instance, Axkl Haoemann') relates 
that the fishermen, in Saltdalen, made use of the following device, 
to be able to foretell the prospects for the Lofot fishing season. 
On Christmas Eve an outline of the Lofot islands was made on a 
deep dish, which was then filled with water and put aside to freeze 
during the night. If there wore, the next morning, found to be 
a good number of air-bubbles formed in the dish, it was said that 
the coming fishing-season would be a good one. And according 
to the position of the bubbles, one tried to decide at which places 
there would ho most fish. According to Pi'of. H. 8tr0m,-) the 
fisherfolk in Hondmor adopted a similar method to discover what the 
cod-fisheiy, which began directly after Christmas, would be like. 

As time went on, scientists began to concern themselves with 
problems connected with the fisheries. The wonderful progress 
made in natural history, which is due to Cakl J^inne, was also 
seen in an increased interest in the study of the natural causes 
which arc the necessary conditions for the carrying on of various 
industries. Martin Vaiil w’as a Nowegian who had studied under 
Linnes guidance, and he in his turn had a pupil, Jens Rathke, 
who was sent, in 1801, to Northern Norway on account of the 
fishing which was being carried on there. Rathke’s report of this 
journey has not been printed, as far as I know, but various extracts 
from it may bo found in a topographical-statistical work by A. 
Helland on the county (amt) of Tromso. It is G. 0. Saks who, 
in our country, actually laid the foundation for fishery investig- 
ations, in the years 1864—70, when ho made his wellknown in- 
vestigations in Lofoten. In 1874, he also visited Finraark to examine 
into certain questions concerning cod fisheries. The Norwegian 
North Atlantic Expedition 1876—78, also had matters of a practical 
scientific nature with regard to tho fisheries on its programme. 
From this period, there are a series of valuable „reports“ WTitten 
by Saks, in which a great many fishery phenomena are discussed. 

I have previously given an account of tho hydrographical 
investigations which have been made in the Lofotfishery district.*) 
In tho years 1900-01, Dr. Hjort, on S/S „ Michael Sars“ made 
extensive investigations along the northern coast of Norway. In 
his preliminary account, Dr. Hjort gives many important results, 
among which may be mentioned the exceedingly interesting fact 
that tho young of the cod is found far out in the Nonvegian Sea 
in the summer, while spawning chiefly takes place on the coast 
banks, and in a loss degi*ee in the fiords. Hjort has given a very 
instructive chart (1. c. p. 43) showing the distribution of the eggs 
and young of the „skrei“ in the summer of 1900 and 1901. From 
this it would appear that the movement from land is not tho same 
every year.'*) 

Blnmlt lapper og bumtend, p. 101. Kristiania, 18S9. 

*) SonduiorM beskrlvelne, I, p. 536. SiH'ee, 1762. 

*) Cf. NoRDaAAHD, Oontribution to tU« Study of Hydrography and Biology 
on the CoBHt of Norway, p. 5 — 7. Bergen, 1899. 

Hjort, PiAkeri og Iivalfangsl i det nprdlige Norge. Bergen, 1902. 


During the last twenty years, when the Lofot^flshery season 
has not been a good one, the usual explanation for this fact has 
been offered in the circumstance that the temperature of the water 
has been too low. In the course of time, however, so many 
measurements of temperature have been made that it must be pos-» 
sible to form a decided opinion on the actual relation between the 
quantity of fish and the temperature of tho water. I have previ- 
ously dealt with this subject, and will now repeat that at the depths 
where fish is generally found tho temperature is approximately the 
same year after year; consequently the thermometer cannot, as a 
rule, be taken as a guide. Capt Gade, too, arrived at a similar 
conclusion, as a result of measurements of temperature made in the 
Lofoten fishing waters in the years 1891—92.*) On a former 
occasion, I mentioned, among other things, that the fluctuations in 
the quantity of fish irught possibly bo accounted for by the variations 
in the number of sexually fully developed „skrei‘*. I must, how- 
ever, confess that a more careful consideration of the question 
makes this supposition much less likely. The investigations made 
by Hjort and Dahl in recent years have made it clear that 
quantities of cod are found in the summer on the Finmark banks 
and in the sea between Norway and Spitzbergon. Of these, the 
sexually fully-developed individuals in the winter go westwards and 
southwards to spawn, while the younger ones (loddetorsken) stay 
near tho coast of Finmark. As there is every reason to suppose 
that, even in tho most successful seasons, only a small fraction of 
the whole number of spawning cod is fished up, it must be con- 
cluded that quite extraordinary variations in their number would 
have to occur if there were to he any noticeable effect on the catch. 
The natural instinct, whether it bo intense or slight in degree, which 
impels to a change of environment, must be taken to bo the same 
year after year for the same species, and finally, the conclusion is 
reached that tho fluctuations in the quantity of fish must depend 
upon certain conditions in the medium in which they move. The 
investigations made up to the present appear entirely to confirm 
the opinion that it is not the differences in temperature and salinity 
which determine the yield of fish. The properties of Oadus callarias^ 
which determine this in liofoten, must certainly bo taken to be 
the same, year in and year out; on the other band, such things 
as the number of fishermen, of days when it is possible to put out 
to sea etc. are subject to variation. But I am convinced -that 
such variations alone are not a sufficient explanation of the fluctu- 
ations in the yield of fish. With respect to the number of fisher- 
men, this decreases on account of the fall in the yield, while a 
prospect of better yield increases the number of fishers. There 
must, therefore, be conditions in the sea itself, which contribute in 
various degrees to increase, or diminish, tho effect of the positively 
active factors, which, in spite of everything, have exerted so much 
influence as to prevent the Lofot fishery from having at any time 
been altogether a failure. By tho yield of the Lofot fishery is 
meant, in the Norwegian fishery statistics, the „skrei** (ocean cod) 
which is caught from the middle of January to the end of April, 
during which period an official control is exercised, in the district 
from Guldvikcn to Lofotodden. During the decenniuro 1886—95, 
the average yield was 26.53 millions. Tho maximum was reached 
in 1895 with 38.6 millions. For tho years 1896—1902, the average 
yield was 16 millions, the greatest catch was in 1897 (26.8 millions) 
and the least in 1900 (8.4 millions). The year 1895 forms the 
turning point, and it is tolerably natural to set tho limit here. If 

*) Ttiinperaturmaalinjj^er i Lofoten 1891 — 92. Kristiania, 1894. 
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comparison be made with statistics for 1869—86, it will be soon 
that the years 1886—96 were particularly favourable ones, while 
from 1896 up to the present time, there have been unusually bad 
seasons. In this clearly defined state of things, there lies an in- 
creased possibility of getting at the causes thereof, and I have tried, 
in various ways, to connect facts, but it was a long time before I 
succeeded in finding anything which seemed to point to a law. 
During my work, however, the opinion has gained upon me 
that tho movements in the sea itself have a great effect upon 
the direction taken by the fish. A. Boeck, to whom much is due 
for his study of the spring-herring fishery, was of the opinion 
that tho herrings went against tho stream, but later observers 
do not agree with him in this matter, and I believe that botli 
herrings and cod most probably, as a general rule, move with 
the stream. So that a very careful study of the currents in tho 
sea is of great practical import. In recent years, V. Bjerknes, 
Sandstb0m and Hellani>-Han8en have developed the analytic 
apparatus to be used In calculating the mbvements of the sea, but 
it would seem that these scientists have taken no account of the 
wind. Ill his well known work on the Norwegian Sea, Mohn, has, 
on the contrary, very strongly emphasized the importance of the 
wind as a cause of currents, and this opinion is shared by many 
foreign hydrographers. With regard to the mutual dependence of 
winds and currents upon each other, it may, genenilly speaking, 
be said that a constant off-land wind causes a corresponding current 
from land, while during a constant sea-wind, the water is forced 
i n towards the coasts. In the spring (March and April) tho water 
on the west coast of Norway is particularly low, the supply of 
fresh water being slight, but more especially does the continual 
land-wind blow a quantity of water away from the coasts. At the 
end of March this year (1904), there was in Bergen continually 
easterly winds, which were so strong that they kept the tide waves 
so much at bay as to make the difference between ebb and flow 
very slight indeed. Similarly, a strong sea-wind in the late autumn 
is able to keep the water for days at an unusually high level. It 
is, however, clear, that, during tho movements to or from the coast 
of the surface water, a compensating current must be set in motion 
in the deep water; it has long been a recognized phenomenon in 
the fiords, that the surface and under-currents go in contrary 
directions. If we now take it for granted that both herrings and 
cod are to a certain extent drawn along by the currents, it natur- 
ally follows that one must try to find out whether it be the motions 
in the surface-layers or the deeper situated compensation-currents 
which exert a special influence on the direction taken by the fish. 
Keeping this question to the fore, 1 have gone through a large 
number of fishery reports, and it seems from these to bo fairly cer- 
tain that the herrings move coastwards especially in the surface 
layers, while the „skrei“ travels along -in the deeper layers. This 
would imply that herrings are most influenced by the surface-cur- 
rents, cod by the compensation-currents. In reports on spring- 
herring fishery, it is, for instance, mentioned that small lots of 
herring (the so-called „Aater*^) are often seen drifting along with 
the stream, and there are many remarks made by skippers about 
the sea being of a peculiar colour just beyond the spring fishery 
district, and that this is caused by the large number of herrings 
which are there present, and this fact denotes that the fish cannot 
be at any great depth. There is, however, no reason why the 
herrings should not lower themselves deeper in the water, but as 
a general rule, I think one may conclude that they move principally 


in the upper layers. On the other hand, no one has observed 
shoals of ,,skroi“ off tho coast, and the first „skrei^‘ of the year 
is, in fact, usually taken from a depth of 100 — 150 meters. It 
must, therefore, be supposed that as cod and lierrings, to a certain 
extent, depend upon contrary current phases, a particularly good 
spring-herring fishery would prevent a correspondingly good cod 
fishery in the same district; for a strong tendency of the upper 
layers towards the coast certainly takes herrings along in the cur- 
rent, but this at the same time causes a compensation current in 
tho deep water, and this current hinders the cod in its passage to 
the spawning places. It is indeed specially mentioned in reports 
on spring-herring fishery, that, in really good herring years, cod 
does not, os a rule, occur in any quantity. 

The „skrei“ fishery takes place in Lofoten in the months 
.lanuary— April. 

r..et us have a look at Mohn’s Climate tables (Vol. JV), so as 
to get an idea of the winds prevalent at this time of year. We 
find that at Skomva'r, from October— April, the prevailing wind is 
from S. At Andenes station, there is prevalent southerly wind 
from September— April, and at Fruholmen station from 8K in the 
months of October-- March. From this, it would follow that, as a 
rule, tho wind and the surface current go in a contrary direction 
to that taken by the cod from the northern l)anks, while the under- 
currents probably go in the same course as that which the cod 
has to follow. On looking through the remarks on the weath(*.r 
which are found in tho annual reports of tlie Lofot fishery, I have 
got the impression that the cold-bringing easterly winds by no 
means retard the fishing, as has been stated, but that they, on the 
contrary, assist it. For instance, the following paragraph is found 
in the chief controller’s report on the excellent season 1805: — 

„Kasterly and north-easterly winds were prevalent, with clear 
skies and frost, north-westerly and westerly winds and snow were 
not unusual either, but southerly winds and rain were rare." When 
easterly winds prevail, it is found that tiie surface temperature on 
the Lofoten banks falls considerably, and the principal reason for 
this fact is that tho wind sweeps along the cold surface water 
from the fiords, while the under-ciirrents undoubtedly go iii a con- 
trary direction and carry along the cod. 

As a result of the foregoing, it is quite natural to conclude 
that the fluctuations in tho Lofot fishery really arc due to the 
distribution of atinosphoric pressure, or, in other words, the direction 
and strength of the winds. As, however, there are many difficulties 
to be surmounted in studying tho changes in tho infiuenco of winds, 
I have chosen another thing, which is greatly affected by them, 
namely downpour. I take it for granted that the annual downpour 
must, taken generally, give a measure of tho influence of tho winds. 
By noting the changes in downpour from year to year, one must 
be able to form an opinion of the relation of the sea and land 
winds to each other; for upon this, according to the theory stated 
above, depends tho success of the fisheries. In the ,, Observations 
of tho Downpour in Norway" published by the Norwegian meteoro- 
logical institute, wo have an excellent aid in studying the fluctu- 
ations in downpour. From this work, I have taken the necessary 
data to enable me to give the following table, which shows tho 
annual average height of downpour in millimeters, at a series of 
coast stations, during the years 1886 — 95 and 1896 — 1902, as well 
as the calculated normal height. 
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Station 

188H—95 

18»«-1»02 

Normal 


mm. 

mm. 

mill. 

J^retlrikshald 

725 

682 

718 

Kragero 

1027 

925 

1019 

Tvedostrand 

1181 

1118 

1157 

0x0 

1073 

810 

1000 

Mandal 

1491 

1348 

1839 

ISkudenes 

1181 

1151 

1158 

Ullensvang 

1375 

1355 

1297 

Bergen 

2096 

2250 

1910 

Floro 

i 2233 

2348 ! 

2050 

Aalesund 

1234 

1396 

1170 

Kristiansund 

1148 

1158 

1097 

Trondhjem 

1013 

1033 

1001 

Nordeerno 

, . 

765 

817 

Brenno 

960 

1 884 

i 897 

Sandnossjoen 

1 104 

1008 

1080 

Bode 

923 

1248 

905 

Svolvser 

. . 

1301 

1284 

Troms 0 

981 

1120 

1017 

Gjesvmr 

665 

729 

669 

Yardo 

1 


731 

625 


For the sake of clearness, I have, in the followiniL^ table only 
put a + to represent those average values which are gi*eator than 
the normal ones, and a — for those below the normal ones. 


{Station 

1886—95 

1896-1902 

Fredrikshald . 

-h 



Kragero 

+ 

— 

Tvodcstraiid . . 


— 

0X0 


— 

Mandal 


+ 

Skudenes .... 

+ 


Ullensvang . . 

+ 


Bergen 

-f 


Flore 

+ 


Aalesund 

+ 

+ 

Kristiansund . 

+ 

4" 

Trondhjem . . . 

+ 

+ 

Nordoerne . . . 


— 

Bronne 

+ 

— 

Sandnosgjeon . 


__ 

Rode 

+ 

+ 

Svolvaer 


4- 

Tromso 


+ 

Gjesvmr 

— 

4“ 

Varde 


4- 


On comparing the values at the stations from Fredrikshald to 
Skudones, it will at onco be seen that the downpour was gener- 
ally Jibovo the normal in the years 1886 — 95, below, in 1896—1902. 
Tlie exception which is found at Mandal is of no consequence, as 


the surplus above the normal in 1896—1902 is exceedingly small, 
in comparison to the difference between the average height oi 
downpour in the series of years mentioned. 

If we next investigate the results of the heiTing fishery in 
the Skagerack, wo find that the Swedish Bohus fishery shows 
considerable increase in the years 1886 — 96, with a succeeding 
decrease up to the present time. In 1886 — 95 the catch of fish 
in Eastern Norway was, as a rule, good, and at times very plenti- 
ful. In 1893, the culminating point was reached with a catch of 
337000 HI. But from 1890 — 1902 the herring fishery in the same 
district was poor. 

It will be found that the winter herring fishery, both in the 
North Sea and Norwegian Sea off the coast of Norway, had a differ- 
ent result. As will be seen, on reference to the tables, there was a 
surplus downpour both in 1886 — 95 and 1890 — 1902 from Skudenes 
to Kristiansand and Trondhjem, but it was very slight at the two 
last mentioned plactos, so that no decided effect can be expected there. 
On the other hand, on the coast southwards from Aalesund, a con- 
siderable surplus during both periods, greatest during the years 
1896—1902, will be noticed. These facts harmonize well with the 
particularly successful spring-herring fisheries from 1896 onwai’ds, 
the catches in the previous period, 1886—95, being unimportant in 
comparison. And, as is well known, it is also from 1895 onwards 
that there has been herring fishery in the Romsdal district. 

During the years 1896 — 1902 then, the downpour on the 
ykagcrack coast was on an average below the normal, and in the 
spring-herring district considerably above the usual average; at the 
same time, the springherring fishery flourished, and that in the Bo- 
hus and East Norwegian districts decreased. 

It has long been affirmed that there is an alternation between 
the winter-herring fishery in the Skagerack and the Norwegian 
springherring fishery, so that when the curve for the latter reaches 
its maximum, the other is at a minimum, the highest point , for the 
one corresponding to tlie lowest for the other. As far as can be 
seen from the historical notices of the fisheries, this interchange 
would appear to bo almost an unbroken rule, which does not, how- 
ever, prevent the possibility of there being some catch of fish at 
one and the same time both on the Bohus and the West Norwegian 
coasts. In the light of my hypothesis, of the definite influence of 
the pressure of the atmosphere on the fisheries, an explanation 
may be sought in the fact that the barometrical minima which compel 
winds and currents to send the herrings into the west coast of Nor- 
way, cannot at the same time act similarly on the south Norwegian 
and Bohus coasts. 

From what has now been advanced, it follows that the in- 
fluences which are favourable to an inflow of herrings along a 
given stretch of coast will obstruct the passage of the cod land- 
wards. 

Let us, therefore, have a look at the results of the cod fishery. 
That which is carried on in the springherring district (Stavanger 
and the Bergenhus counties) yielded, during the years 1886—95, 
about 3 million fish, calculated from the official statistics; for the 
years 1896—1902, the average was about l million. 

In the Romsdal district, where big herring fishery has be^n 
flourishing since 1896, I have calculated the average yield of cod 
to be 7.9 millions during the years 1886—96, and about 6.5 milli- 
ons for the years 1896—1902. Thus, in both these districts, an 
increase in herrings and a decrease in cod have gone together. On 
reference to the tables, it will be seen that the stations at Kristi- 
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ansatid and Trondlyein show, for the years 1890 — 1902, as com- 
pared with 1886—95, an average downpour which is not very 
uolike or much above the noimal height. During the years 
1896 — 1902 the downpour was below the average at Nordoerne, 
Bronne and Sandnessooen. So that we should expect to find an 
improvement in the cod fishery in the Trondhjem district and on 
the coast of Nordland south of the Vest Fiord, and statistics prove 
tliat this was actually the case; for I have calculated, from the 
official statistics, that the average yield in 1886—95 was about 2 
millions, from 1896—1902 about 3. In the district where the- lar- 
gest cod fishery is carried on, it is interesting to notice that there 
was an usually high average downpour in the „bad“ years 1896 — 
1902, while the „good“ fishing seasons are characterized by very 
little downpour. And, as already mentioned, the average yield of the 
Lofot fishery in the years 1886 — 95 was 26.5 millions, but from 
1896—1902 only about 16 millions. Thus, there does appear to 
be a connection between the downpour, on the one hand, and the 
cod and herring fisheries, on the other. 


In judging the various fisheries, a much too important part 
has hitherto been given to the natural animal instinct, while, on 
the other hand, it would be incorrect to attribute all the chief 
phenomena connected with the fisheries to purely hydrodynamic 
conditions. Especially with regard to the cod, it should be men- 
tioned that if everything depended upon the mechanics of the water 
layers, one would also expect to find younger individuals than fully 
sexually developed ones at the spawning places. Dr. Hjout has 
shown that spawning principally takes place on the banks, less in 
the clay channels, so that (kuhi^ callarkis must, undoubtedly, pos- 
sess some degree of initiative. But it can hardly be denied that 
the currents in the sea exert a very modifying influence on tho 
movements of the fish. From this point of view, it becomes of 
considerable interest to have a clear knowledge of the causes of 
these currents. But on this matter, there is no little disagreement. 
Some scientists assert that the rotatory motion of the earth is 
alone necessary to cause the system of currents taken as a whole. 
But even if this be so, it can be said that the influence of the 
rotatory motion of the earth, whether it be great or small, must 
at any rate, be constant, and when one is trying to discover the 
causes of fluctuations in the fishery-yield, one mdst especially exa- 
mine the variable factors which may be supposed to exert some in- 
fluence, And then, 1 think, the winds must first of all be con- 
sidered. As variations in atmospheric pressure cause winds, winds 
cause currents and currents, with great probability, exert an in- 
fluence on the course of herrings and cod, it must certainly be 
practical to turn one’s attention to the barometrical minima. In the 
foregoing pages, I have considered that the downpour will gener- 
ally be influenced both by the situation and the degree of prom- 
inence by which they are characterized. In the meantime, it is 
interesting to consider these minima direct. 

It may now be taken for granted that the great atmospheric 
depression, which is called the winter minimum, in the Norwegian Sea 
is subject to considerable variations, both with respect to place and 
degree. In „The Book on Norway^S Einar Haffner describes the 
variations in atmospheric pressure in the years 1884 and 1890. 
Haffner also gives charts showing the distribution of atmospheric 
pressure, respectively in January 1884 and December 1890. The 


former shows a low pressure north of Norway, and tho result was 
that Januaiy 1884 was unusually mild. In the chart for December 
1890, this northern minimum has disappeared, the lowprossure centre 
near Iceland determined the direction of the winds, and in tho month 
in question the temperature was very low over the whole of the 
Scandinavian peninsula. In „Vmer“ for 1898 (Nr. 2), Otto 
Pettersson has described how the great doveloi)mont of the Oulf 
Stream, in the northern part of the Norwegian Sea in the summer 
of 1897, caused a winter minimum to the N.W. or N. of Norway. 
In consequence of tliis, there was a higher average temperature in 
Sweden in January and February 1898, on account of the prevailing 
westerly winds. As a whole, several winters from 1896 onwards 
have been unusually mild, while the summers have, to some extent, 
been cold, at any rate, in the north. There liavo also boon „green“ 
years in the same period. Anotlier peculiar feature in connec- 
tion with these years, is that some arctic mammals have come far 
south during the spring and summer (Phoea ijromlamlim and 
Delphlnaptents leitras), J^ut of greatest interest is the fact that 
there was a much smaller yield of cod than usual, in these years. 
If tho theory, advanced in the foregoing, be adhered to, with respect 
to the dependence of this fishery upon winds and currents, a natu- 
ral explanation of tho decrease in the Lofot yield will be found in 
the fact of the atmospheric winter depression in the Norwegian Sea 
having been so marked and so situated as to make the system of 
currents, set in motion by the wind, act as an obstacle to tho pro- 
gress of the fish. 

It is possible, too, that this way of looking at things, may 
throw new light upon the subject of the changes in the height of 
our coast water. 

According to Dr. Anprkas Hanskn, the variations in the height 
of coast water have been above and below a settled medium, and 
tho result, in historical times, has been that the relation between 
land and sea on the coasts of the North Sea and the Norwegian 
Sea has remained unaltered. It might perhaps be practical to in- 
troduce the idea of a medium normal height of water, which would 
correspond to the normal height of downpour for a given stretch 
of coast. The medium annual height of water, according to An- 
dreas Hansen falls into groups of years in wliich it is above, and 
years in which it is below the normal height. In Rost 1891—94 
he mentions a lesser height than usual, but in 1890 at Skagerack 
a greater.^) This answers particularly well to the circumstance 
that on the Skagerack coast in the period 1886 — 95 there was a 
surplus downpour, while on the northern coasts the average was 
not attained. For, as both downpour and water-level depend upon 
tho direction and force of winds, they must have a corresponding 
course, and the measure of the one may, therefore, serve] to] judge 
of the other. It is also probable that just as tlie water on the 
Skagerack coast and the west coast of Norway may be in different 
phases, as proved by Hansen, so may there also be places, on the 
long stretch of coast from Skudenes to Vardo, where tho water 
is higher than the normal height, while at others, it is lower. There 
is reason to suppose that, in the years 1896 — 1902, the medium 
w^ater-level was lower than usual on the coast of Helgeland, and 
probably also on tho coasts of the Trondhjem district, for the table 
shows that the downpour was below average. 

If events should prove that my opinion, concerning the in- 
fluence of atmospheiic pressure upon the yield from the fisheries. 


*) Cf. Rkandinaviens Rtigning, p. 52. Norges geol. Unders. Aarb. f. ISOS—^O. 
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is well founded, it is at the same time settled that an increased 
interest will be attached to the question of the causes of, and laws 
governin^S atmospheric pressure. But this is an exceedingly difficult 
problem, for, as an English scientist, F. W, Habmkr^), says; — 
„It seems impossible in these questicms to distinguish l>etween cause 
and elfect. Temperature, pressure, winds and ocean currents act and 
react upon each other as links in an endless chain." 

It is evident that, if the connection referred to really does 
exist, an important advance in weather prognostications will also 
be of some weight with regard to the prediction of the fisheries. 
Anil it would then be a reasonable supposition that an investigation 
of the distribution and degree of heat of the Gulf {Stream in the 
Norwegian 8ea, in December, for instance, would provide material 
which would make it possible to get an idea of the prospects for 
the subsequent liofot fishery. Similarly, it may be supposed that, 
if the fluctuations in the fisheries were given a place in the group 
of phenomena, which vary during the so-called „Hrtlcknei- Periods", 
a helpful plan of the rise and fall wdiich occur in the fisheries 
might be obtained, by means of the historical-statistical method. 

One is then tempted to conclude with regard to the liofot 
fisheries that as the years 1880—95 were unusually favourable, it 
is not likely that the present marked poor yield of cod can last 
much longer, a change for the better must soon occur. It is, 
however, a fact that the changes in climate hardly occur with the 
regularity which th(^ word „period" demands. In the last edition 
of his Meteorology, Mohn writes (p. 302): — „Beyond the daily 
and the yearly period in the course of the meteorologiciil elements, 
we know no other period in the weather changes. One day, the one 
year, is not like the same day, another year, one month, the one 
year, is not like the same month another year; there is,indoed, a 
variation from one year to another in the weather, which seems quite 
irregular." 

But on the other hand, the circumstance that bad years, — 
as well as good years, — • both on land and at sea are inclined to 
follow each other, would seem to modify the supposition that there 
is an interchangeable tightening and slackening in the play of for- 
ces, At any rate it will be exceedingly interesting to follow the 
working out of the problem: — Are there periods of years which 
are characterized by great downfall, high medium water-level, good 
winter herring fishery, less good cod fishery, cold summers, with 
sometimes „gicen" years for the farmer; and are there periods of 
years when thei’C is little downfall, low medium water'-levol, good 
cod fishery, less good herring fishery, dry and warm summer’s, with 
sometimes „dry" years for the farmer? 

With regard to the special problem here being dealt with, 
what has already been said will, 1 hope, make it clear that there 
seems to bo an agreement between the yield of the cod and herring 
fisheries and the winds, for whose influence the downfall has been 
used as a measure. To this method may be objected that the cod 
and herring fisheries are carried on in certain months, while the 
calculations of the downfall are made for the whole year-. But it 
should bo noticed that those mouths, in which these fisheries are 
carried on, are the richest in the year in downfall. Consequently, 
there will hardly bo any real difiei’ence in results on ac^count of 
the method here adopted. It might, however, perhaps be found 
that the agreement between the winds and the yield would be 


q Influence of winds upon climate during tlie pleistocene epoch. Quart. 
Journ. Oeol. Soc., vol liVlI, 1901, p. 457. 


greater*, even in details, if the downfall for the months September— 
December were taken in conjunction with the downfall in the months 
of January— April in the succeeding year. Any very detailed 
agreement must not, however, be expected, as the catch for a single 
year Is only an unreliable measure of the actual quantity of fish 
present.’) 

The observations of downfall are of comparatively recent date 
in our coiinti’y, consequently they can only be used as a measure 
of the effect of the winds, during recent years. But there are 
other things which give hints as to the conditions previously. Dur^ 
ing the last period of years in which there was a surplus down- 
fall, a storm flood occurred in Lofoten and caused much damage. 
Richaui) Hanskn writo.s about this, as follows: — During the 
week, 19th — 2flth January (1901) a violent storm of wind from 
southwest to northeast raged; and on the 22nd, ther’e was such 
high water that it was unparallolled in the memory of the oldest 
inhabitants, and much damage was done by this unusually liigh 
flood all along the Lofoten district."'-') This kind of damaging flood 
will probably only occur in years with gr’oat downfall and high 
average water-level, so that the mention of such a flood makes it 
possible to draw conclusions with regard to the weather and mat- 
ters connected with it. When, for instance, Absalon Pedrrsson, 
in his diar’y^) mentions that on November 1st 1570 „a very great 
and high flood occuiTod, whose equal no one in Bergen remembered 
and which did great damage to flour, malt and fish," one might 
from this circumstance conclude that hori’ing catch w’as made during 
these years. From Christmas 1570 to February 1571 thoro was 
according to the same wi’iter, severe frost, and the herring fishery 
that year was a failure, hut the next year (1572) herrings were 
caught in the beginning of February, and in the years proceeding 
1570 in February herrings wore regularly to be had in the 
Bergen market. From several sources, we find that the year.s 
1740—42 were „bad" ones or „green" years. Professor Hans 
Sthom, in his well-known description of Sondmor, mentions that 
spring-herring fishery was started there about 1740, „that is to 
say about the same time as the general failure of crops occurred 
in Norway." And at another place, in the same work, he says 
that the summer is generally short and warm, but „ from 1740 the 
sumnior here has generally been cold and damp with thick fogs, 
which have continually come in from the sea and brought a cold 
northerly, or westerly, wind in its wake." Here w’e have a clear 
combination of bad weather and inflow of spring-herrings, and this 
is not the only example of its kind. The first „green years" men- 
tioned in our history occurred during the reign of HARAiiD Graa- 
FEiii) (901 — 970), and were exceedingly bad. Snorre relates Hiat 
„the country people were almost entirely without grain and fish". 
At Helgcland, there was great hunger and want. Oivind Skald e- 

*) After thiM wu« written, .J. Rek 8TAD’« interesting treatise on the ch«tige« 
in Norwegian glaciers whs pnblislied („Om Justedulsbrjeen*^ Berg. Mus. Aarb. 
1904). Hkkstao comes to the conclusion that temperature exerts a greater 
influence than downfall on the changes in the glaciers, and in the course of his 
investigations, he has compared the downfall curves for the period Ist May— 
Ist September, and from Keptembet' — May. He says (1. c. p. 70); „On con- 
sidering the anual curves and those for the 8 winter months, it was found that 
they (downfall curves) pretty closely corresponded. When the annual downfall 
was great, the same was the case in the winter months; and -when the annual 
downfall, on the contrary, was small, the corresponding was found to be true, 
witli regard to the winter months.** 

8) Norges Fiskerier 1901, Nr. 2, p. 109. 

*) Of. Nioolaysbn’s edition (I8fl0), p. 203. 
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who lived at Tjotta, wrote about the common misery, 
and he too was a great sufferer during the bad years. One spring, 
there was an inflow of herrings to some outlying places, and 0ivind 
rowed thither to buy some, Snokbb further writes that „the first 
winter (970—971) that Haakon Jael ruled in Norway, herrings came 
around the whole country. We see, that, at this time too, bad 
years and inflow of herrings were coincident, and I am, moreover, 
inclined to conclude that, as there was such hunger and want at 
Helgoland, the cod fishery had not been successful. Snorre indeed 
says that there was a want of fish. We know that, about a hun- 
dred years previously, the Lofot fishery had been so good that a 
man at Helgoland had been able to export stock fish to England. 

Right back in the olden days, there are sources of information 
which hint at considerable variations in the yield of the Lofot 
fishery. And at the present day, we have certain proofs that rather 
groat fluctuations do indeed occur. 

To confirm which, I will, finally, give a few features of the 
history of the Lofot fishery in the 19th century. At the commen- 
cement of the century in (luestion, there were many bad years for 
the farmer, 1812 being one of the worst. From an account written 
at the time’), it will be seen that the Lofot fishery had so fallen 
off that it was feared that it would altogether fail, and the reason 
for this was not sought in natural circumstances, but in the 
increasing use of nets during the fishing season. 

About ton years later, there appears to be an improvement 
in the fishery. The clergyman in Saltdalcn, 8. C. Sommerpeldt-) 
writes that, in the year 1823, there was a particularly good Lofot 
fishing season, and the yield was calculated to be 15,928000 fish, 
divided among 2788 boats. For the succeeding years the following 
figures are given by Jens Kuapt*) for Lofoten and Yesteraalen. 

Nr. of boats. Nr. of lish. 

1825 — 2589 — 11509180. 

1820 — 2790 — 12821700. 

1827 — 2910 — 15804020. 


1828') - 2784 -- 13919380. 

1829 ~ 8027 — 14076200. 

These figures, according to A. M. Schweigaard^) arc too low, 
as the fishers 'were supposed to have given too low numbers, on 
account of tithes to be paid. As, however, the yield from Vester- 
aalen*) is also included in these figures, the yield for l.ofoten alone 
can hardly be said to be more than 15 millions. 

From 1859, there are complete reports of the Lofot yield. 

A graphic illustration of the millions caught from 1859—1908 
gives a particularly irregular picture, suggesting a panorama of 
.Jotunheim, with a Galdhopig lor the maximum year. 

It is evident that the catch of a single year may, to some 
extent, be affected by more or less accidental factors, wliose infiiu 
ence must be supposed to be disrega]*ded when an average for a 
period of years is to be given, c. g. a dccennium. 


The result 

would then be: 


1861— 75 , 

. . . . 18.4 million 

fish 

187()— 85 , 

24.5 


1886 - 95 , 

20.5 

V 

1890—1908 , 

15.1 



These figures are supposed to be comparable. 

It is inferestiiig to note that during the years 1801 — 74, there 
was a big-herring period in Nordland, At the same time, the aver- 
age water-level is mentioned as being higher than normal, and the 
yield of cod must be reckoned as not very good. The next period 
shows an improvement in the yield, ami the best seasons are 
reached in the years 1886-95. This agrees beautifully with alow 
average water-level in Nordland in the years 1891—94, and a 
dow’nfall loss than usual in the same decennium. On the contrary, 
as already inimtioned, the Lofot fishery has of late years not been 
very good, while there has been a surplus downfall. 


c. Some Remarks on the Cod-fishery in Finmark. 


The catch of spawning cod (skroi) in Finmark is not very ■ 
important, at any rate at the present time. Spawning takes place, ' 
however, every year and Brevik and Hasvik in Soroen are import- | 
ant stations during the winterfishery in Finmark. A. F. Bremer^) 
mentions that, about 1830, there was a very good catch of „skroi‘‘ 
in the fiords of West Finmark, in particular in the Alten Fiord. 
But in 1838 a change occurred, and from that year the fishery in 
the fiords was poor, and the reason Bremer thought, was that the 
considerable inflow of (hnmatostre])he>f todarus (akker) and herrings 
began just that year. Bremer, and others, also mention that from 
1830—40 the ^loddefishery^*^) was very poor. It is mentioned as 

*) K. A. CoLBAN, Fur80g til en Beskrivelso over Lofot<»n8 og Veateraalens 
Fogderi (1814). Det Kgl. norske Vid. Selsk. Skrifter i 19do Aarh., Bd. 2, Trond- 
hjem, 1824-27. 

*) Phyaiak-ekonomisk Beakrivelse over Snitdalen, p. 139, Det Kgl. iiorake 
Vid. Selak. Skr. 19 Aarh. Bd. 2, Trondbjem 1824—27. 

*) Beaknvnlae over Kongeriget Norge, 6 Del, p. 373, Kriatiania, 1835. 

*) Bn gammel Finmarkinga Betragtninger o. a. v. Hammerfeat, 1881. 

®) By this expreaaion is meant the cod flaliery which is carried on at the 
time when Mallotua vUloam, MOll. (lodde) spawns. 


a general rule that the winter eod fi.sliery in Finmark is always 
better in tho.se years when the „loddo“ (capelan) occurs only in 
small numbers. The spring cod-fishery, which depends upon the 
capelans being followed on its spawning travels by young individuals 
of Gadus €(iUari(U\ is very much more important than the winter 
fishery (skrei-fishery), th(‘refore the absence of capelan is a serious 
matter for the Finmark fishers economically speaking. It would 
therefore bo of great oeonomieal importance to got a thorough 
knowledge of the capelan’s life. In one of his late.st works. Prof. 
Collett^) has collected what is up to the present known about 
this fish. I beg to refer to this account, from which it will be 
seen that „dunng the inflow, the capelan often travels in compact 
shoals in the surface layer.s‘‘. Hometimes, spawning occurs at a 
depth of a few meters, but generally deeper down (70—90 in.). 

0 Lofoten alone. 

Norges Statistik, p. 95. Kristiania, 1810. 

®) According to Hommkhfklj>t (1. c. p. 139), tlie yield from Vesteraalen in 
1828 was 581700 ftsh. 

Meddelelser om Norges Fiske i Anreue 1884 — 1901, 11. Kristiania Vid. 
Selsk. Forh. f. 1903, ur. 9, p. 147-163. 
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O. Nordgaard. 


A glance at a curve depicting the yield of this fish (cf. Hjobt, 
I Jvalfangst og flskeri, p. 81) gives the impression of great irregul- 
ai’ity, without any sign of any rhythmical law. It must, however, 
be remembered that there are many things which affect the yield 
of a fishery. It cannot be denied that there are immense variations 
in the occurrence of capelan, and this cannot be supposed to be a 
whim on the pai-t of the fish, but must depend upon variations in 
the natural conditions in the sea itself. When I visited Finmark, 
in 1899, M. Inoebeigtsen, the whale-catcher, told me that old 
fishermen took two things as signs of a good number of capelan, 
and these were (1) a plentiful supply of driftwood, and (2) a good 
ptarmigan year. 

Carefully considered, it will be found that these two „signs“ 
point to the fact that sea winds have been prevailing; for the 
drift wood is driven by wind and storm landw’ards, and prevailing 
winds from the ocean means a good deal of moisture which here 
falls as snow, and a good deal of snow in the mountains sends the 
ptarmigan down into the low lands. If it be taken for granted 
that the capelan, as well as the herring, is dependent upon the 
movements of the surface layers, my hypothesis would mean that 
in the years when there is a plentiful downfall, there would be 
large shoals of capelan. This does not, however, seem very likely 
from the statistics given for the years 1896—1902, during which 
period there was a surplus downfall, but only a poor yield of fish. 
But Phoca gromlandica occurred in large numbers in the years 
mentioned, and the presence of this animal was said to have a 
particularly bad infiuence on the fishery. 

According to Bremer there was, from 1880 — 38, good skrei- 
lishing in the fiords of Finmark, but then Ommatostrephes and 
herrings showed themselves and the skrei diminished in numbers. 
The same winter says that the capelan, about the year 1 840, again 
came in large numbers to the coasts of Finmark. 

I have already shown that the „8krei“-flshery and the winter 
herring-fishery appear to depend upon contrary current-phases, and 
as the capelan's habits are, as far as is at present known, similar 
to those of the herring at the time of inflow, we must expect that 
the surface currents, which drive the capelan landwards, cause 
compensation currents further down, and these latter obstruct the 
inflow of „skrei“. What I have just said must only be taken as 
an attempt at an explanation. It is, meanwhile, interesting that 
this attempt harmonizes with the prognostications made by old 
fishers in Finmark. 


At any rate it would seem to be worth while^to pay attention 
to those mechanical factors which may be supposed to exert an 
influence on the yield from the fisheries. 

It is possible that it will be found that the large catches of 
herrings on the coast in the months of October— December, and 
to some extent also January, may be accounted for by the fact 
that meteorological conditions in these months cause a strong flow 
of water to the coasts, which is also evident from there being a 
maximum height of water in the autumn. And with regard to the 
spawning herring (vaarsild) and the spawning cod (skrei), I think 
I have found as a result of historical and statistical investigations, 
that, as a rule, a good herring fishery and a good „skrei“-flshery 
will not occur on the same stretch of coast, simultaneously. At 
the period these fisheries are carried on (January— April), there is 
a sinking tendency in the water towards the spring minimum, and 
it seems reasonable, that just as the relation between ocean and 
land winds at this time exerts an influence on the medium water- 
level, by regulating the currents in the coast water, so will its 
effect on the currents also, to some extent, further or hinder the 
inflow of cod and herrings. There can be no doubt that biological 
and physical factors play an important part in the fisheries. The 
former may be taken to be constant, while, at any rate, some, of 
the physical ones are variable. 

If one takes it for granted that the ocean-currents have an 
important influence on the course of the fish towards land, the 
difficulty meets one that scientists are not agi’eed as to which of 
the causes of currents one should give most weight. Can it, how- 
ever, be proved that there is a connection between the periodical 
changes in the yield of the fisheries and the fields, one will be 
compelled to suppose that there is a common cause at the bot- 
tom, and we have thus come to the conclusion that this must be 
the variations in atmospheric pressure. But we get no farther, and 
will hardly be able to do so, until meteorologists have solved the 
problem of the laws governing the rise and changes in barometrical 
minima. 

As far as practical marine investigations are concerned, the 
following famous words of Laplace may well be used: — 

„Ce que nous savons est pen de choscy ce que notes ignorons 
est immense,'" 
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Map showin^^ the northern part of Norway. The curves are isohyets and represent downfall in mm. for the year 1899 
(blue) and 19(X) (^''reen). 
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I — 12. Pfet/mnawima »’o6M«<a, Dahl, Skroven (Vestflord), 0—800 m., V* 1899. 

1. Anterior antenna, right side, •*/»• 

2. First joints of Wtoiior antenna, left side, *Vj. 

8. Posterior antenfia, * Vi • 

4. Mandible, **4. 

6. Maxilla, **4 

6. 1 . MaxiUiped, “A. 

7. 2 . Maxiilipod, *Vi. 

8. 2, pair of natatory legs, “A. 

9. 8. pair of natatory legs, *Vi. * 

10. Kostrom, **A> 

11. Abdomen, ’Vi* 

12. 6. pair of natatory legs, *Vw 

18, Cfiiridiut ienui^inus, G. O. Sabs, female, Ofotfjord, 800— 860 m., V» 1899. 

, Spine of the last segment of oephalo^orait, * Vi* 

14. ^iridim ^ Bobs®, female,.. l^e Mtiang Fiord, 0—380 m., ‘‘A 1899. 
Spins of the last s^innent of eepbalothorax, *Vi. 
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1. Flustra carkisea, Elms & Sol., Mchavn, 1894, '/i. 

2. Flmttra seeurifrons, Pallas, Breisund (Pinmarkon), Vi* 

3. Flustra membranaceo-truneata, Smitt, Skjorstad Fiord, V«. 

4. Flustra mmhrameeo-truncata, Smitt, Mchavn, Vt — *A- 

5. Flustra harleei, Busk, Arno (Vestfjord), 300—400 m., ‘A* 

0. Flustra Imim, Busk, Rost II, 150 ni., "Vs 1899, 'A. 

7. Flustra abyssieola, M. Sabs, on a little stone, Balstad, 150 m., Vi. 

8. Huffula murrayana, Johnst., the typical form, from the „skjiBrgaard“ outside Bergen, ‘A- 

9. Srhizoimrdln slnuosa, Busk, Svolvair, 50—70 m., aperture of the zooecium, *’A- 

10. Scliisoporella sinuosa, Busk, Digermulen, 100—150 m., operculum, *Vi. 

11. Mi'mbranijwra minax, Busk, Moskenstrommen, mandible, *Vi- 
12 — 14. Hfchara sinrora, Smitt, Nordkap, 1894. 

12. Maudiblo, "Vi- 

13. Oiierculum, “Vi. 

14. Zooeeiuin, lateral xuew, r, rosetplatc, h, hole, 'Vi- 

15. Pmrlla Iwris, Flkm., The Trondhjem Fiord, Vn 

16. Porella sareata, Busk, Nordkap, Vi- , 

17. Escharojisis rosacea, Bitsk, Moskenstrommen, ’A- 

18. Escharokles cuecinea, AiiiLD(iAAtti), SoKsvik in the Bergen niSlgsergaard", mandible, “Vi. 

19. Ksrharoides jachoni, Watkbs, Kvsunangon II, mandible, "Vi. 

20. Rctepora walliehiam, Busk, young colony, Balstad, Vi— Vi- 
21—24. Cctlepora mslulosu, Louknz. 

21. Colony from Meliavn (Pinmarkon), Vi— ’A* 

22. (Colony from the Norwegian North .Atl. Exp., St. 273, ‘A- 

23. An operculum of a colony from the Jokcl Fiord III, 100 m., “’A- 

24. A mandible of a colony from the Jokel P’iord 111, 100 m., "’A- 

25. Cellepora incrassuta, Smitt, Hammerfest, Vt. 

26 — 29. Cellepora irntricosa, Lobenz. 

26. Ckilony from Breisund (Finmarken), 30—40 m., Vi- 

27. An operculum of the same colony, "Vi 

28. Mandible of oral avicularium, “Vi- 

29. Mandible of a spatulate avicularium, *Vi- 

30. Tubiilipora Uleaeea, Pai.las, Solsvik in the Bergen „skj5ergaard“, V> — ‘A- 

31. Tubulipora sp (?- jmimlluta, Fabk.), Mchavn (Finmarken), Vi — Vt* 

32. Idmonea atluntieii, Pobb., Hustadviken, outside Rom.sdals arat, Vi* 

33. Horntra lichenoides, Pontop., the Porsangor Fiord, 200 m., ‘A. 

34. Jhmoporn sidlata, Golbe., the Malangon Fiwd, 100—200 m., Vt — Vi* 

35. Alcyemidium disci forme, Smitt, the Lyngen Fiord III, the border a little ruptured, yt—Vt. 

36. Bowerhankiu imbricala, Abams, The Norw. North Atl. Exp., st. 343, ‘A* 

37—38. FlustreUa corniculata, Smitt, Svolvmr (T.ofoten), “’'A* 

37. Zooeeia, '■'Vi* 

38. Spine of the same colony, *'A. 
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f. 1—2. Fhymphora hmealiSf M. Saks, Moskon.str0inmen, 0 m., Vs 1899. 

1. Tentacular knob, ^Vi. 

2. Older tentacular knob, ^Vi. 

3 — 5. Eschara moshenswy n, sp,, Moskenstrominon II, 160 in. 

3. Zooeciura, 

4. Ooeeiuni, 

5. Operculum, 

6—7. Sehizaporella eanduia, Smitt, The Malan^^en Fiord, 100—200 m. 

6. Zooeciuin, 

7. Operculum, "Vi- 

8 — 11. Porella prohoscklca , Hinckh, The North Cape. 

8. Zooecium, lateral view, a. a == avicular aperture, r. p = rosette-plate, h == hole, 

9. Mandible, . 

10. Operculum, 

11. Oral aperture, the condyles are seen, 

12. Palmicellaria skenei var. iridens^ Busk, Radosund, a little north of Ber^^en, 100 m., operculum, 

13. Palmicellaria skmei var. bicornis, Busk, Jekel Fiord III, 100 ni., operculum, 

14 — 16. Monoporella spiniiUfera, Hincks, Hammerfest. 

14. Ooecium and oral aperture, 

15. Zooecium, lateral view, 

16 — 17. SchizoporvXla reticidato-puvctata, Hincks, The Porsanger Fiord, 200 m. 

16. Ooeciurn with the upper part, of the zooecium, '‘Vi* 

17. Operculum, 

18— 20 b. Porella propinquay Smitt, Nordkap (1894). 

18. Zooecia, lateral view, a. u, aviculariau umbo, o, ooecium, r. p, rosette-plate, 

19. The back side of the zoarium, 

20 a. Opemilum, ^*/i. 

20 b. Ooecium, ^ Vi • 

21 — 23. Poi’ella prmcepi^y Nouman, Mehavn (1894). 

21. Operculum, *Vi. 

22. Mandible, 

23. The under side of the front wall of the zooecium, showing the avicularian chamber (a. c) and the lateral channels (c h), 

24. Smittina ‘Kikchenp., The 0gs Fiord I, 100 m., ooecium and the upper part of the zooecium, ®Vi. 

25—26. Eseharella labiata^ Bokck, Svolvser, on coal. 

25. Zooecium, lateral view, 

26. Base of the ooecium, ®Vi. 

27. Oral denticle of Escharella imniei'm, Fuem., Moskenstromraen, 

28. — : — — rentricobUy Hass., Hammerfest, 

29. — laqueata, Nokm., Hammerfest, 

30. — — ahymcola. Norm., The Beramel Fiord, '‘Vi* 

31^ — ; — — Ja/natay Bokck, Svolvter, ‘‘Vi* 

32—35. Eschara nordlandica ^ n. sp.. The Kvaenang Fiord, 90 m. 

32. A young zooecium and ooecium, 

33. Oral aperture of the zooecium, c, condylus, r, opercular rib, ’’Vi* 

34. Ooecium, ®Vi« 

35. Operculum, *Vi* 

36 — 38. Smittina majmeulay Smitt, The Porsaiiger Fiord, 90 m. 

36. Zooecium and ooecium, 

37. Operculum, ^Vi- 

38. Mandible, ‘‘Vi* 
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Fig. 1—2. Schmporelta stofrmi, n. sp., The Nortli Cape (1894). 

„ 1. Zooccia, ®Vi. The avicularia are not quite correct, as the mandibles arc more pointed than in the llgure, 

„ 2. Operculum, o. r, opercular rib, **/i. 

„ .'1 — 4. Schieopordta levinmti, n. sp., Kvaenangen 11, 90 m. 

„ 3. Zooecia, “/i* 

„ 4. Operculum with the proximal margin of the oral aperture, *Vi- 

„ 5—7. Pordla gladaf/i, Watkrs, Mehavn (1894). 

„ 5. Zooecia, 

„ fi. Operculum, *Vi. 

„ 7. Mandible, ’*7i. 

., 8 — 11. Rhamphostomella scal)ra, Fabr., The Porsanger Fiord, 70 m. 

„ 8. Zooecium, ’’Vi* 

„ 9. Oooeciura, “A- 

„ 10. Q'ho back side of the zoarium, *Vi" 

„ 11. Mandible, *Vi‘ 

„ 12—13. Sehkoporella hexagona, n. sp., Kvaenangen II, 90 in. 

„ 12. Zooecia, 'Vt- 

., 13. Operculum, '**A. 

„ 14 — 15. Jihaniphostomdla pUeata, Smitt, Nordkyn (1894). 

„ 14. Ooeciuin with the upper part of the zooecium, "Vi. The two small denticles, one on each side of the large one, are not illustrated. 

„ 15, Mandible, ”A. 

„ 16—17. Rhamphotiiomdla nidiatuh, Hincks, The North Capo (1894). 

„ 16, Ooecium and oral aperture, "Vi> 

„ 17. Part of the frontal wall of the zooecium, '*Vi. 

„ 18—20. Rhamphostomdla eontigua, Smitt, The Ostnes Fiord, 50—70 m. 

„ 18. Zooecium, ‘Vi- 

„ 19. Operculum, *Vi- 

„ 20, Mandible,* *V»' 

„ 21 — 22. Rhamphoshmella codabi, Lobknz, 1’rom.S0. 

„ 21. Ooecium, “A. 

„ 22. Oral denticle, *Vi. 

„ 23—25, Schigoporella unicarim, Johnst., Olea (Rost). 

„ 23. Zooecia, “A* 

„ 24. Operculum, *'Vi. 

„ 25, Mandible, *Vi- 

„ 26. SehizopmrUa linmm, Hass., Rognestrommen (Bergen), 30—50 m., operculum, *V>. 

„ 27. Schieoporella mironiis, Johnst., The Hjelte Fiord (Bergen), operculum, "’/i* 

„ 28—31. Phyladella perintomata, n. sp., Jokol Fiord II, 80 m. 

„ 28. Zooecium with marginal pores, p. a. c, pores to the avicularian chamber, •’Vi- 
„ 29. Zooecia, s, shield beneath the oral aperture, ‘Vi- 
„ 80. Mandible, -““A* 

„ 61, Oral denticle, *Vi. 

„ 32. Sch'uoporella porifera, Bmitt, Napstremmen (Lofoten), operculum, "Vi- 
„ 83—34. Schizoporella linmta, Noedo., Nordkyn (1894). 

„ 38. Operculum, "Vi- 
„ 34. Oral aperture, *Vi- 

„ 35. Smittim iritipitma, Johnst., Balstad (Lofoten), operculum, *’A. 






M 















PLATE VI. 


Fig. 1. 
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Coscmodiacus centrals Ehhb.,’ Rattr. Valve in side view, 

G. siibbidliens j0Ra. n. sp. Sample from Evenstad (near Helsc^gen, liofoten) 11, ‘/a 1899, 0 -200 m. Valve in side view, ^‘7,. 
Thalassiotiira decqnens (Grun.), 

a. The Skjorstad Fiord V, V4 1900, 0—420 m. The odd, asymmetrical, spine is distinctly seen (as also in the li^^nnos b t ). 
The structure is very difficult to draw with a satisfactory result. There are some errors in the reproduction, especially 
in the 'median part of the valve. When, however, the drawin^^s are compared with the description they will, 1 hope, 
nevertheless be of some use. The lines arc meant to show the direction of the rows of areoles; some of these anj also 
illustrated. 

b. The Herlo Fiord near Ber^^en, 1898. 

c. Folstad (the 0stnes Fiord, Lofoten), V4 1899, 9-. 3 m. Only the spines are shown in the ligure. 

d. The Horl0 Fiord, '“A 1898. A valve in side view, showing' the long, somewhat curved, marginal spines and the IVc^h 

marginal zone. 

e. The Vest Fiord (Lofoten), '’7:1 1900, 0 -25 m. A cell (frustulc) in siilc view\ The common forms are generally lo\vcr. 

f. Orthosira avgulata Gkeo. Diat. of Clyde, pi. X, ligs. 43 and 43 b, 

Thalassioulra gravida Cu A piece of a chain, showing the mucilaginous threads after staining with methylene blue. 

Th. hyalina (Grun.) Gran. 

a — c. Valves of different specimens from Folstad, 1899, 0—3 m., The very fine structure i.s not illustrated, but 

only the marginal spines, in b and c only that part of the valve wliere the odd, asymmetrical, spine is found. In the 
figure a tlie more coarsely punctate median part is also show n, 
d. Gaukvmro, ^V4 1899, 0 — 3 m. A chain, ‘“’'Vi, showing the long mucilaginous tlireads of w hich only the outermost are 
illustrated. The central connecting band is a little too thick in this figure. 

Th. krgophila (Grun.). Capo Wankaroma (North Eastern Siberia, Vega Expedition; slide in the Riksmusieum, Stockliolm). 
a, b. Valves of two different specimens, "’‘7i. Only a part of the border with marginal spines and the odd one are hero show n. 
Porosira glaeialh (Grun.). a, b, d from Stenc in Bo (Vesteraalen), 1899. 

a. 2 cells, connected by a thick mucilaginous band, Outside this band two isolated connecting thi’cads are seen. 

b. 2 cells with protoplasma and chromatophorcs (conserved in formaline), 

c. A 3-jointed chain with very thick connecting bands, * A specimen from the Arctic JSoa 1898. 

d. A 8-jointcd chain, ®®7ij showing the long, diverging mucilaginous tlireads (after staining with methylene blue). 

JEJiicamjna groenlandica Cl. Part of a chain, ®®7i- Brettosnos (J^ofoton), Vi 1899. The transverse lines are much finer than 
represented in the figure. 

Fragikiria cylindrus Grun. A valve of a small and sliort specimen, Lille Molla (near Raftsuiid), V4 1899. 

i\ islandim Grun. The Skjei*stad Fiord V, V4 1900, 0—400 m. A piece of a long chain after being ignited on cover- 
gla.ss; ®®7i. Breadth 51 |j.; 16 — 18 striae on 10 |i. Connecting zone striate. 

Thalassiothrix nitzscMoides Grun. The Bkjerstad Fiord V, 'V4 1900, 0 -420 m. 

a. A zigzag chain of 4 individuals, '‘®7i- 

b. 2 cells, one in side view, the other in valvar view, **^71 • !*• long, 4 broad; 11 pearls on 10 |a.. The undulations of 

the margin in the lower figure are due to an error in reproduction. 



Fig. 12. Nitiselna hybrida Gkun. from Brettesnes, V4 1899. The strise of the connecting zone are in reality mucti liner thah 

in the figures. 

a. The Skjerstad Fiord XTI (outer part), % 1900, 0-^50 in.; 44 |i long, 8 \i broad; about 9 keel puncta on 10 \u 

Transverse strise (of the valve) were not visible. 

b. xV. (hybrida rar.?) peUucida ({run.? One valve, in side view, 88 long, about 10 — 11 keel puncta on 10 |i. 

c. d. Cells in side view, c d ^'*7,. In the figure d the keel puncta are adittic too long. They were, however, somo- 
what, but only slightly, elongated. 

e. 2 valves belonging to one cell, one of them in valvar view, showing a very excentric keel; The valve is, however, 

peiiiaps lying somewhat obliquely. 

f. A twin cell of a different form, perhaps not belonging to X. hybiida; ^^7i- The Sk^jerstad Fiord XII, **/4 1900, 0-— 50 m. 

57 n tong, the breadth (of the cell) 7 12-14 keel puncta on 10 \i. About 27 striae on 10 (t, 

13. X. lanceolata rar, jjyijmwa Cl. Valve (in valvar view), ‘^^7 n Lille Molla, '’A 1899. 30 (r long, 4 p broad. Keel puncta 

small, about 14 on 10 |i, in the middle of the valve wanting; there is a trace of a central nodule. Hardly belongs to X. 

lanceolata W. »Sm. 

14 . X. angularis vai\ lariana Grun., ‘*•'*71. 

a. (]ell in side view, from Seivaagen (Salten), V4 1900, 0—20 m. 54 |i long, 8 |i broad; 5-0 keel puncta on 10 iv much 

closer at the ends, scarcely more distant in the middle. No transverse striae were seen. 

b. Valvar view. Lille Molla, V4 1899, 0 in. 30 |jl long, 4 p broad; 4 Vs keel puncta on 10 |a. The longitudinal lines which 

accompany the keel, arc badly reproduced. 
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15. Nitzschia arctica Cl. 

a. Cell in side view, ®"7i- The 0stncs Fiord I, ’Vs I'JOO, 0—25 m. 80 ii long, 7 |i broad; 7—8 keel piincta on 10 |i. No 
distinct transverse stri» were seen. By an error in reproduction the margin appears to be a little undulated. The cell 
is, indeed, slightly broader in the middle, then evenly narrowed off to the ends, which are of even breadth. 

The same species occurs in Cl. et Moll., nr. 318, from C-ape Wankartuna (.slide in the Riksmusaeum, Stockholm). 

• b. Cell in side view, “'"'A. Kvmnangen, ^'A 1899, .300 — 200 ra. 71 p long, 8 p broad; 8 keel puncta on lo p. The ilivision 

lines of the connecting zone arc hero — as in the following Hgures — too plainly visible. They are in reality only seen 

with difficulty. 

c. Cell in side view, "“/ij frooi Krette.sne8 (Lofoten) % 1899. The keel puncta of only one valve are illustrated. (Up long, 

9 p broad; about 10 keel puncta on 10 p. Transverse striae were not plainly visible. 'I’ho connecting zone finely striate. 

d. Cell in .side view; ‘"‘“/L a '’OLY large .specimen. Felstad, *,U 1899. 108 p long, 12 p broad; 9 and 10 keel puncta on 

10 p. On the left valve only the keel puncta of the median part are shown. 'I’hc keel seemed to be very e.xcentric. 

Transverse striie indistinct. 

0 . A single valve, ““’/i. Lille Molla, 'A 1899, 0 m. 90 p long, .5 p broad; 7'A keel puncta on 10 p. Slrise indistinct, 

f. Valve in valvar view, ““Aj fi'om the same, locality. 83 p long, -1 --4'A p broad; 9 keel puncta on 10 p. .Striae were 

not seen. 

The specimens e-f arc very similar to .V. larimma Gron., but seem to belong to tho same .species as a- d. 

10. TropUhneis pamllcla Jm». n. sp., "■’'V,. a, b from 71“ 48' n., 49“ 38' c., S/8 Ifeimdal, "Vn 1900. 

a. Cell in side view. 70 p long, 18 p broad; about 16 strim on 10 p. 

b. Valve (in valvar view). 07 p x 12 p, 15 .strim on lo p. Boatshaped, with a narrow, high, median part. 

c. Twin cell, in side view. The Ostnes Fiord I, 1900, 0—25 m. The stria; iire only shown on a portion of the valve, 
and ought to be somewhat closer. 

17. Pkurosigma tenerum Jpm, — P. Stuxhergii Cl. 

a— c. 3 colls with protoplasmatic parts, from samples conserved in formaline; “'“/i. Rombaken (the Ofoten Fiord) Vs 1899, 
0—40 m. Lengths 290 p, 340, 275; breadths 38 p, 38, 40. The inner parts aro badly reproduced. In tho figure a tho 
chromatophores should not be united above. In b the chromatophorc of the right side has partly disappeared. The median 
longitudinal line of the figure c is tho raphe. 

d. Cell in valvar view, ‘"“/i. The Salten Fiord II, V* 1900, 0 — 50 m. 'Phq specimen has been ignited on cover-glass and 
has become somewhat deformed. 

18. P. delicatuhm W. Sm., ““/i* Folstad, *U 1899, 0—3 m. 222 p x 26 p. The 3 crossing lines to the right show tho 
direction of the striae. Very similar to P. delicatulum var. kariana Gbon., but differs in having the transverse striae rather 
less close than the oblique ones. 

19. P. tenuimmum W. Sm. mr. hyperborea Gkun. The contour of tho valve is badly reproduced. 

a. Lille Molla, V« 1899, 0 m.; ““A. 77 p x 5 p; transverse striae 20—22 on 10 p, longitudinal ones 24. 

b. Felstad, *A 1899, 0—3 m.; "•“A. 

20. P. tenuiroatre Grun., •“/!• The Folden Fiord I, */« 1900, 0 — 100 m. The specimen lies somewhat obliquely. Only one 
half of the valve is given in the figure. In this position, close oblique striae were seen, 25—30 on 10 p. At the ends, in- 
distinct longitudinal lines, which were somewhat wavy, were seen. 



Pig. 21. Navmila frigida Gritn. 

a. Cell in valvar view, showing the usual ehromatophores; Senjenhavet, *V 4 IB99, 0 — so m. (sample preserved in formaline). 

b. Cell with chromatophores; larger form; Barents Sea 71® 48' n., 49® 38' e. (S/S Heirndal *V5 1900; C'--e from the 

same locality). 

c. 2 cells of a small form, one in valvar view, with chroraatophores, the other in side view, Valve 34 p x 11 p. 

(1. Typical iV. frigula Griin., 'I'he transverse striie are only slightly oblique towards the ends, not by far so much as 

in the figure. The longitudinal lines are only put on a small part of the valve. 55 p x 14 p. 

0 . A large specimen, somewhat deformed by being ignited on cover-glass; 96 p X 15 p; 12 transverse striae on 10 p; 

distinct longitudinal lines, much closer. No distinct central area. 

f. A twisted chain, probably not belonging to N, frigida^ The Skjerstad Fiord II, 7^ 1900, 0— 180 m. On account of 

the chroraatophores it seems related to N. Vanhdffeni and is perhaps jjelagica, 

„ 22. N, Vanhdffeni Gran. 

a. A chain with protoplasmatic contents; Senjenhavet, ’74 1899, 0~80 m. 

b. 2 cells of a chain, in the process of selv-dividing; Baj'onts Sea 71® 48' n., 49® 38' e., ’’7^ 1^00 (f, g from the 

same locality). 

c. d. Chains, after being ignited on cover-glass, The central nodules smaller and more indistinct than in the figure d; 

in c they have disappeared. The cell walls, also in c, should be much narrower. Malangen, ’V 4 1899, 0—3 m. 

e. Chain, ignited;* Brettesnes, ’V 4 1899. The central nodules smaller than in the figure; the division lines of the con- 

necting zone very fine. 

f. 2 valves with intermediate complex connecting zone, somewhat deformed (a short time treated with sulphuric and nitric 

acids, then ignited on cover-glass); Iwcngtl) 38 p, breadth G p (or a little more). In the middle something like a 

narrow transverse siauros was indistinctly seen. It might, however, also bo due to indistinct striae (the striae otherwise 
being quite invisible). 

g. Idke f. The valve boatsbapod, somewhat higher in the middle than at the ends, l.ength 24 p, breadth G p. On one 
valve the stauroslike figure in the middle is shown. 

h. A narrow^ valve; PoKstad, V 4 1H99, o—s m. 

1. ("ell in optical transverse section, with chromatophore. Barent’s Kca, ’Va 1900. 

„ 23. N. pelagica Cl. A chain, after being ignited on cover-glass; fjcngth of the cells 17 p. Brettesnes, 74 1899. 

„ 24. Stmimms septentrionalis Gkun. Barents Sea B )00 (cfr. above). 

a. Valve; I’o the left the striae in the middle part of the valve are represented. 

b— g. Different valves; On several of them the stria' of the middle part are shown, 'fhose towards the ends were 

only seen with difficulty. 

h. A chain with protoplasmatic contents; 

i. Another chain. In 3 of the ceils the protoplasmatic contents are seen. 

k. A chain, after being ignited on covei'glass; The stria? towards the ends are not soon distinctly. On most of the 

cells only the more conspicuous aicdiau stria? are illustrated. All stria? much finer than in the figure. 

„ 25. S. Grani 30 m. n. sp. Barent s 80 a, '’Vs 1900. 

a. A chain with protoplasmatic contents; (Sample not well preserved). 

b. A chain, after being ignited on co vf?r-ghiss ; Between the colls, a connecting zone with very fine division lines is soon, 

„ 2G. Acfnuinthes 'fhe 8alten Fiord II, 74 1900, 0 — 50 m. 

a. Lower valve with 3 cells of a chain, ignited. The structure of the valve is badly reproduced. The striation should bo 

more regular, and only slightly radiate towards the ends. 

b. Like a. The upper end nodule should not bo distant from the end. The valve lies somewhat obliquely. 

c. A chain ignited. Only the striie of one valve is seen in the figure. The 3 left cells are represented in optical section. 
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I'iL'*. 27, Achnantlies tmuata Grun.; Bea of Kara, bottom mud from a depth of 30 fathoms (Swedish Expedition to Jenissey 

1875; sample from the Riksmusmum, Stockholm). 

a. Part of a lonj^ chain, i^mited on cover-glass (dry preparation). Breadth 24 |i.. 

b. Part of another chain, in styrax. Here it is more distinctly seen that only one valve is provided with a central nodule. 

28. A, hyperbyrea Guun, Baront’s Sea, lOOO. 

a. Lower valve; “’Vi. fn the middle part more distant and conspicuous strim, the others, towards the ends, rather indistinct. 
Dry preparation. The valve appeared distinctly convex. Length 28 jt. 

b. Lower valve, from the inner side; 28 x 0 jt. 

c. Part of a chain of the same species (?), ignited on cover-glass; Length of the valve 30 p. 

29. Feridlnhim pcdimculatum Scuctt, The Oster Fiord near Bergen, 1901. 

a and d. Ventral view. 

b and c. The same specimen, dorsal view, 
e. The same, seen from the right side. 

30. Hexavonthim enfhamnthtim .louo., noithwest of Vosteraalen, "V’i 1901, 0 m. (8/S Michael Sars). 

a. Second shell with two radial spines and a portion of the outer shell. Only 2 byspines are figured. 

b. The inmost shell. 

„ 31. //. inwhydernvum Joioi., 

a. The Herlo Fiord (near Bergen), 1898 . (9nly some of the byspines of the outer shell are tigured. 

b. lleniiingsvmr, 1^99. 

32. Hexacontinm; young specimen, as yet with only two shells; From the same locality as tig. 30. 

a. Second shell with 4, as yet only thin, radial spines, 

b. The same specimen in oiitical section, showing the two shells. 

,, 3c3. Eelthtomwa lepfodermum Joiu’.,, 

a. Kvmuangen 1, 'Vi 1899, o — 140 ra. 

b. 8ea off Rost, ‘‘'V-j 1899. The outer shell is partly removed. 

c. Holligvapr, ‘7i 1899, 0 — 250 m., without outer shell. The 3id shell is indicated by transverse processus on the radial spines. 

„ 34. Drymyomma degam ,T0ro., 8krovon, Va 1899, 0—300 m. 

a. Outer shell with main- and byspines. 

b. The same specimen in optical section, showing the 3 shells. 

,, 35. (Viromyeehinus borealis (Cl,), The Tys Fiord, -7a 1899, 0—700 m. 

a. The 3rd shell with main- and byspines. Around it the very delicate outer shell is seen (only incompletely illustrated). 
Also the shell next to the inmost one is indicated in the figure; it is more distinctly seen through a large (accidental) 
irregular hole in the 3rd shell. 

b. The same specimen. Optical rection, showing the 4 shells. 
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Fig. 36. Chremyetkima borealis (Civ.), The outer shell is only indicated by the transverse processus of the. radial spines. Larger 

spines on one side of the shell. Kvsenangon, ’Vi 1899. 

a. The 3i*d shell, with spines. 

b. Optical section, showing the three shells. Diameters 98 m 40 i*.,? Pores very uneven, 10—25 i*, ± 6 (i,? 

„ 87. C. borealis (Civ.), the larger form with byspines on the 4th shell; *‘7i. 

a. Sea off Rest, *’/» 1899, 0—900 m. Optical section, showing the 4 shells. Diameters 132 [i, 89, 88, ^ 17. 

b. The same specimen. A portion of the 8rd shell with one larger and two smaller radial spines and pores, together with 
a portion of the 4th shell, with pores. 

c. A form with well developed byspines on the 4th shell; optical section. The Vest Fiord, ’/* 1899, 0—200 m. 

d. The same specimen. The portion of the 8rd shell, where the outmost shell is wanting; pores and spines. 

c. The same. A portion of the 4th shell (very thinwalled) with pores, main spines and byspines (slender, oblique). 

„ 88. Wiizoplegma boreale (Cn.) .Tobg., 

a. A well developed specimen. Sea off Rest, ’*/» 1899, 0 — 900 m. 

b. The same specimen. One of the main spines with surrounding network. 

c. The same. The inner shell; the other parts in optical section. 

d. Young specimen. From the sea between Norway and Iceland, due east of Iceland, 65® ,48' n., 3® 1' w., 'Via 1908 (S/S 
Michael Sars). 
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Fig. 38. hhizoplegma boreaie (Cu) 

e. Young spocimen with 7 main spipes. Diameter of the innet* shell 28 --^30 p. Sea 40 mflea NW of Gaukviere, ^®A 
0—700 m. 

f. Young specimen, divergent form with 11 main spines. Henningsv^r, *Vi 1820, 0 — 180 m. 

„ 39. Stylodictfja tenuispina j 0 Ru. n. sp., Sea off Rost, ’Va 1899, 0—900 m. 

a. In the figure the inner rings are seen, and the connecting inner radial beams which are, however, only shown on the epaoe 
between the two outer rings. The coarse pores on the median part of the shell and some of the pores on the other 
portion are also depicted. 

b. The same specimen, optical section, showing the rings and radial beams. 

c. The same in side view, optical section. In the middle the rounded higher portion is seen. Punctiform byspines on both sides* 

„ 40. 8. validispina J0RO. n. sp>, Sea off Rost, 1899, 0—900 m. 

a. Optical section, showing the system of rings and the radial spines. The pores on the outside are shown on a portion of 
the valve. 

b. The same specimen in side view; optical section. 

„ 41. S. aculeata Jobg. n. sp., Sea off Rest, ^Va 1899, 0-900 m. 

a. The disc from above, with pores and radial spines. The small dark puncta on the surface are the byspines. The ipner 

rings are suggested. 

b. The same specimen; optical section. 

c. The same in side view; optical section. 

^ 42. Fhorticvim pylonium (Hck.?) Cl., The Tys Fiord, 1899, 0 — 700 ra. 

Scheraatical figure, dorsal view, showing in perspective the 3 girdles, perpendicular to each other. The figure shows only 

one of these systems of girdles; in reality there are 3 of them. L = the lateral girdle, seen from the (narrow) side; 
T the transverse girdle, 8 »= the sagittal one. In the middle of the latter an inner lateral girdle is developed, 
parallel to the outer on© (is not seen in the figure), in the middle of this inner lateral girdle, an inner transverse one, 
a. s. 0 . Por the sake of clearness, the girdles are depicted narrow, and distinctly compressed. 

a. Dorsal view, showing the pores and the outer spines (main- and byspines). 

b. The same specimen, same view', optical section (lateral section). To the right and left the outer lateral girdle is seent 
and parallel to this two inner ones. 

c. Same specimen, apical view. When the figure is seen from the side, where the number (42 o) is printed, it answers to 
the fig. a, s^en from above. 

d. Same specimen, same view; optical section (= transverse one). The transverse girdle goes around tjie figure, and is 
seen from the (narrow) side. Across this girdle the outer sagittal one is seen, and in the inner, the second wid third 
transverse ones. 
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Bijy, 42. . Pkorticium pyhnium (Hok.?) Cl., ^“/i- The Tys Fiord, ’•/« 1889, 0 — 700 m. 

c. The same specimen as fig. 42 a— d (pi. X); lateral view. 

f. Same specimen, same view, optical section (= sagittal one). The outer sagittal girdle is seen from the side, ana two 
, similar inner ones. 

„ 48. Ph. pylonium (Hck.?) Cl., forma (?); '“‘‘/i. From the same locality. In a certain position of the shell, this spiral is seen. 
„ 44. Ph. pylonium (Hck.?) Ch,, forma (?); *^/u Octopyle octostyk f. minor 30hq. Sea off Rest, ’V» 1899, 0—900 m. Apical view. 
„ 45, Ph. pylonium (Hck.?) Cl., forma (?); Ociopyle octoityle f. minor .Jobo. From the same locality. 

a. Dorsal view. 

b. d. The same specimen; lateral view. The right and left sides correspond to the lower and upper ends of fig. a. 

c. Same specimen; apical view. 

„ 46. Slreblaeahtha eircumtexta (J0 bg.), The Tys Fiord, -Vs 1899, 0—700 m. 

a. There are more byspines than illustrated in the figure. Most of them are only seen with difficulty, except near the outlines. 

b. Same specimen, same view, optical sectionj 

c. Young specimen with 9 main spines. 

d. The same in optical section. 

f. The pores on a portion of the outer shell, of an older specimen. 

e. Same specimen, showing a piercing main spine with the fine connecting beams between the byspines. Side view. 
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Fig. 46. Streblaeomtha eireumtexta~ 

g. The same specimen as flg. 46 a (pi. XI), in another position; optical section, ♦'*/)• 

h. From the same locality. 

i. The same, in optical section. 

1. Young specimen, The Vest Fiord I, ’Vi 0—180 in. 

k. The same, in optical section. 

„ 47. Campylaeantha oladophora JpKo. n. sp., “®/i. The Tys Fiord I, ”/, 1899, 0—700 m. In this figure, ahd in the following 

of species of the group Nassellaria, the letters have the same signification as in the corresponding description given on pp, 
122—140: A is the apical main spine, D the dorsal one, L,. the right lateral, L] the left lateral main spine, V the ventral 
•sagittal spine. 

a. Oblique lateral view. The secondary lateral spines are not seen. 

b. Oblique view, where one of these secondary lateral spines is distinctly seen. 

c. Dorsal view, showing both these secondary spines. 
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PLATE Xlll 


IMctyaoireu^ dathrabun il 0 Bo. b. 8 p. Hennlo^v^er, *®/t a ‘““/t, b--« As i^aVds letter, 

ofr. above p. 125 and p, 180. ‘ - 

a. Dorsal view. 

b. DorsaJ'lateral view. 

«. Sagittal view. Oaly the meshes f, the spines g and the right side of the spines k and lOesfies e a«« iUttttr&ted. 

d. Lateral view. ' . 

e. Ventral view. . ' 

Cfratospyrig hyperherea Jeao. n. sp., The Vest Fiord 'h 1889, 0—200 m. 

PkctoMntha oikisim 30m., “®/i. Ofoten II, Vs 1899, 0—100 m. Apical view. Diaottter of the network about ,65 n. 

P. oikiskm J 0 SQ., var.; *“/j. Sea off Rest, ”/s 1899, 0 — 900 m. Very strong spines and arches. 

a. Ventral view; the primary ventral arch and the primary ventral mesh in front. 

b. The same apecimen, apical view. Length of spine D 55 |t; greatest breadth of the beams 9 ix; largest mesh (the seeondaiy 

mesh to the right of spine D) 22 x 16 iit. * 

O . Tho same, lateral view; the left lateral arch and the loft lateral mesh in front. 

d. The same, lateral view; the right lateral arch and the right lateral mesh in front 

c. The same as the foregoing, but turned 90“ upwar<ls. The mesh beyond (and below) the right lateral mesh In front. 

P. oiUiikoi) JoHG., »‘7,. The Vest Fiord I, “A 1899, 0—180 m. Yonng specimen. Antapical view. 

P oihkkea .J0BO., ^““A* Henningsvmr, ’V* 1899, (1—280 ra. Lateral view; the right lateral arch and mesh in front, 
llie same, Dorsal view. * 

P. oik'mkod Jem., ’*®A. Helligvmr, ‘Vi 1899, 0—250 m. 
lu Lateral view; the right lateral arch in front 
h. The same, turned a little upwards and to the left. 

c. Lateral view; the right lateral main spine in front. The unclosed network is seen. 

(1. Lateral view; the meshes under the right lateral spine in front. 

e. Antapical view. 

P, oiitis/tcw« J*)u«., '“Vi- 

a. Somewhat obli(iue antapical view. The Vest Fiord II, 0—200 m., ”/» 1899. Diameter of the network about 50 pi. 

b. OWique antapical view. Sea off Aalesund, 61® 66 ' n , 2 ® 40' e., '®A 1893, 0 m. (S/S Michael Sars). Diameter of the toetwork 
about 60 n. 

P. oikiskoi Jem,, “*®A. A well developed specimen from Henningsvmr, *®/i 1899, 0—280 m, ' ■ 

a. Ventral view; the ventral arch and the network above, in front. ‘ 

b. Tho same, apical view. 

P. triekoiiles J 0 ro. n. sp., *‘®A. VeatrsMateral view; the right lateral spine in front. Sea north of Shetland, 63® 36' n., 
0 ® 82' e., "A 1903 (S/S Michael Sjirs). 
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Fig. 59. Plwrmaeantha hystrix (J 0 fta.) J0EO., The Vest Fiord I, *’/, 1899, 0—180 m. A well developed apecimen. 

a. Lateral view; placed as a species of Monoeyrtida after HascKEii, with the „tophorn“ upwards. The right lateral main 
apine, L|, in front. 

b. The same, dorsal view, showing the network round the (columella and) tophorn. The spine A is removed. 

c. The same, ventral view, showing the ventral sagittal spine and the network above. The other main spines are only indicated. 

,, 00 . PK hyntrix (Jokg.) Jorg., Ofoten TI, Vi 1899, 0—100 m. Lateral view, the right lateral arch (B^) and mesh in front. 

A young specimen, perhaps belonging to a species intermediate between Phormacantha hystrix and Plectaeantha oikklco^ 
Diameter of the network about 68 {t. Skeleton very light in weight. 

„ 61. Ph, hystrix (J0rg.) J0rg., Helligvaer, 'Vi 1899, 0 — 250 m. A young specimen; dorsal view. Length of the spine Lj^ 76 i*.. 

„ 62. Ph, hystrix (J011O.) J0RO., Sea off Aalesund, 61^ 56' n., 2^ 40' e,, ^7a 1903 (S/S Michael Bars). A young specimen; 

ventral view. The short branch from spine Lj to the point of connection between the ventral (B^) and the one lateral 4irch 

(Hj) is distinctly seen. 

„ 63. Ph. hystrix (Jorg.) J0rg,, ^^7i. From the same locality. Lateral view. The short common branch, mentioned under ftg. 62, 

is here in front, together with the right lateral arch (Bj) and the network above. The spine A is broken off, 

„ 64. iU)no8])hwrn primordialls J 0 rg. n. sp., The Oster Fiord (near l^ergen^, 1900, 200—400 m. Diameter of the ring 

22 \^; length of the large^st spine about 100 (a. 

65. (L primordialls J0RO., ^**7i. Ofoten U, ^2 1899, 0—250 m. From a sample preserved in formaline. 

(;6. G. primordialls, J 0 hg„ "^7i. Skroven, 72 1899, 0- 350 m. The connecting polygonal beam, with its two long, spreading 

spines, is seen below and to the left. Diameter of the ring 17 |i, length of the largest spine 90 |a. 

„ 07. O, primordialis J 0 rg,, *^ 71 - From the same locality. The two pentagons are seen above, to the right and to the left (tho 

arrows are perpendicular to their pianos), tho connecting polygonal beam below. 

„ 68. G, primordialls J 0 HO., var,, between Norway and Iceland, due east of Iceland, 65^ 48' n., 3®* 1' w., 1903, 

100—0 m. (8^S Michael Sars). Diameter of the pentagons 22 |i; largest spines 50 |i long. Perhaps a different species, 

„ 121 . House of Cyttaroetjlis denticulata (Ehhb.) Pol., var. subedentata J 0 RG. n. var.; The 0 x Fiord, 1899, 0—90 m. 

Length 145 p., breadth 51 ia; narrow end („tail tip^) 17 jt long. Teeth 36-38. The areoles are only figured on a little 
portion of the surface and the wall. 
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Fig. 69. Proioscmmm airnpkx (Cl.) J 0 bg., 8ea north of Shetland 63® 86' n., 0® 82' e., >Vj 1203, 0 m. (8/S Michael Sara). 

Somewhat oblique, apieal view. Diameter of the network 68 |i. 

„ 70, Euficenium corympharum j 0 Ra., ^^/i. Raftsund, Va 0— -260 m. Oblique antapioal view. Diameter of the aetworlt 

about iOO jJi; longest spines 120 

„ 71. Cladosemium tricolpium (Hck.) J 0 bg., A well developed specimen from the By Fiord (near Bergen), 1899, 0—50 m. 

Ventral-lateral view; the spine L| in front. Network 68 \i high, 75 \i broad. Tophoin protruding 94 li. 

b. The same as a, pptlcal section, showing the most important spines and arches. 

„ 72, C\ tricolpium (Hck.) Jorg., very young specimen; Helligvaer, 'Vi 1899, 0 — 250 m. 

a. Oblique, apical view\ 

b. Lateral view; the spine Lj in front. 

„ 73. C, tricolpium (Hck.) J 0 ro., young specimen; Fom the same locality. Apical view. 

„ 74.^ 0. Imluztum ,l 0 R(i. a. sp., ^^7i. Sea 40 miles NW of Gaukvmre, 'Vi 1899, 0—700 m. Lateral view. In the upper part, 

the outer network is removed. 

„ 75, Peridium longiftpinum Jobg. Sea off Aalesund, 61*' 56' n., 2*^ 40' e., '7^ 0 m. (8/8 Michael 8ars). A well devel- 

oped specimen. 

a. Ventral view; the „tophom*‘ downwards; ®®7i* 

b. The same, lateral-ventral view; the spine L^, in front; ^®7i* Diameter of the network 32 \k 

^ 76. P. lofKjispimm Jorg., ^^7,. The Vest Fiord'll, ^7, 1899, 0—200 m. The typical form. Cephalis 42 high. 

a. Lateral-ventral view. 

b. Lateral view; the spine in front. 

c. Apical view; the very long ventral sagittal spine is seen. 

d. The same," lower optical section, showing the meshes about the spines D and V. * 

77. P. Imigispinum J^kg,, ^^7t. 0xsund, Not fully developed specimen; dorsal view. Diameter of the net- 

work 34 |i. 

„ ^ 78. P. hngiapinum Jobg., ’*'*7i* Helligvjer, 'Vi 1899^ 0 — 250 ra. Ventral view. 

„ 79. P.- lonyispinnm J 0 rg., ®'*7i* From the same locality. Lateral view. Cephalis 50 long, 42 (i broads 
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Fig. 80 . Paridium longispinum Jeao., ***/!. Senjen, 1899, 0—130 m. Polly developed specimen. Lateral view; tiie left lateral 
arch with two atixing byspines, in front. 

„ 81, Lithmdism seiosa j0Ha., Henningsvier, 'Vi 1899, 0—180 m. Young specimen. Dorsal view; the spine A In front, 

somewhat to the left (directed downwards). 

82. L, setoaa j0ttQ., Apical view. 

„ 83. L. seiom Jokg., The Herle Fiord (near Bergen), **/» 1899. Almost fully developed specimen; lateral view, 

„ 84. L, laticepe Joeo. a. sp., Sea off Rost, 1899, 0—900 m. Lateral view, 

b. The same, optical section, showing the main spines. 

rf 85. L, hystrix J0RG., Skroven, 7? 1899, 0—300 m. 50 |x high and broad. Thorax 36 |x high; cephalis 14 high, 25 

|i broad. Most of the spines broken off. 

„ 86. Helotholus histrirosa J0 rg. n. sp., Oxaund, 1899, 0—300 ra. 

a. Inside the shell the long axial divided spine is seen. 

b. Antapical view of the cephalis and the upper part of the thorax (neck stricture). 4 spines are seen. 

„ 87. //. hieiricosa Jorg,, Prom the same locality. Young specimen. 

b. Portion of a broken shell, showing the protruding ventral, sagittal spine. , 

„ 88. H, histricvm J0Ba,, '‘^7,, Ofoten 11, Va 1899, 0 — 100 m. Apical view. Diameter of the thorax 94 |x, of the cephalis 27 

Pores very uneven, from 5 to 20 |i. 

„ 89. Dictyophimil^ histricosiifi J0rg. n. sp., ^^7i. Sea off Rost, 1899, 0—900 m. Shell 68 \k high, 86 broad; cephalis 22 

high, 84 broad. Pores uneven, from 9 |i^to very small, not considerably smaller on the cephalis. 

b. The same; optical section, showing 4 main spines. The three swellings, mentioned nndev Liihomelissa setosa (shove 127) 
and other species, are distinctly seen. 

,, '90. Litharathniim tentorium Hck. Sea north of Shetland, 63^ 36' n., 0® 32' e., ^Vs '1903 (S/8 Michael Sars). 

a. The entire shell of a fully developed specimen, ’^7i‘ 

b. Upper (conical) part of the shell, ^'^7i, 

c— e. Pores and parts of the network, *^7i; c from below the broken part of the shell, e the largest pores of the cone, 
above the beginning intermediate ribs, d farther down on the cone, whore intermediate ribs appear. 

„ 91. L. tentorium Hck., ^^7i» Skroven, Vi 1899, 0—150 m. Young specimen. 

a. LateiTil view. 

b. Apical view. The 3 primary meshes in the neck stricture arc seen. 

c. A portion of the network near the margin below. 
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Fig. 92. Androcydas gamphonyoha (J0BO.) J0BO., The Herle Fiord (near Bergen), ’V« 1898, 0 — 400 m. A well developed 

spedmen with very strong and nomorous byspines. Cephalis 38 |». (long) x 34 it (broad); thorax 42.6 >< 78; (ibdbiBe>n 

110 X 110; tophorn 84 (t. ' ^ 

„ 93. A. gantphcnycha (Joao.) Jobo., Ofoten II, Vj 1899, 0—100 m. Antapioal view, showing the main spines (ex«^ the 

spine D), the „oollar septum* (Hok.) and the outlines of the shell. 

„ 94. A. amHycephaUs (Jean.) J0BO., Oxsund, 'V» 1898» 560—620 m. Shell 102 (long) x 90 [i. 

„ 95. A. amblyeephalis (J0BO.) Jeae., The Vest Fiord I, 0—180 m., '*A 1899. .Young ^pedmen. C^halis 27 (A broad, 

thorax 72 p. Cephalis as yet open above; abdomen not yet developed, only indicated through some marginal spines below. 

a. Lateral-ventral view; the spine in front, a little to the right. 

b. The same, lateral view. The inner septum, between thorax and abdomen, is seen. 

„ 96. A. amilyoephalis (Jobo.) Jobg., ‘“A- 

„ 97. A. amblycephalis (Jobg.) Joeo. Apical view, showing the cephalis open above. 

„ 98. Clathrocydas craspedota (Joan.) Jobg., HelUgvffir, *Vi 1899, 0—250 m. A well developed specimen; apical view. 

Greatest diameter of the abdomen 167 n, of the thorax 188 |t, of the cephalis 42. 

„ 99. Cl. eraspedota (j0tiG.) Jobg., From the same locality. Young specimen; abdomen as yet wanting. 

a. Lateral view. . 

b. Apical view. 

„ 100. Q. eraspedota (Jobg.) J0b«., '‘"A- Ofoten II, Vs 1899, 0 —250 ra. Young specimen without abdomen. Cephalis 25 [i high . 
X 42 |A broad below; the longest tophorn il27 |jl. 

a. Lateral view, showing the two strong topliorna. 

b. Apical view. 

c. Optical section in the region of the nueck"; apical view. The main spines, except spine D, are seen. 

d. Optical section, lateral view, showing the two tophorns protruding from the inner skeleton. 

, 101. a. Dktyoceras acanthicum Jorg., “®/i. Skroven, */* 1899, 0—160 m. Apical view, showing the „ooHar septum*, the main, 

spines (except spine D) and the outlines of the shell. 

„ 105, Sadiosptmra amemthka J0 bg. n. sp., **®A- The Skjerstad Fiord IV, 0—330 m., Vi 1900, Diameter Of the central cj^sule 
^ 08 |A. . The oalymma quite invisible in water. 

„ 100, S. anacanthica Jobg., Kvsenangen II, 0 — 50 ro. The ealyrama made visible through staining with sahtudne. 
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b. Didyoceras amnthicum J0eg., Tbe* Herle Fiord (near Bergeii)| *V4 1B98, O-'T-^OO m. CJ^splialis 33 [i high >< -St' 

’ broad; thorax 73 x 101; abdomen 38 x 126 ji. Pores of the cephalie 3,6 of the l^orax 4^7.5 is of the abdoraw 
6—10 ^ 

Btichocorya seriata (Jobo.) J^eg*, Oxsund, 18^9, 250—360 m. A well developed specimen. 

St. seriata (Jorg.) Jorg., Sea off Aalesund, 61® 66' n., 2® 40' e,, *®/{> 1903, 0 m.' (S/S SlioUael Sara). A well ^eveli* 

oped epeoimen. 

St. seriata (Jobg.) J 0 rg., Sea north of Shetland, 68® 86' n., 0® B2' e., 1908, 0 m. (S/S Michael Sara), A well 

developed specimen. Length ' (tophorn not included) 128 i^, greatest breadth 72 |t. Largest pores 6 ^ long. The pores on 
the upper part are omitted in the figure. , 

[Figs. 105—106, on pi. XV^IL] 

Acanthocorys \4mhellifera Hca. (?), ®®®/i. The Oster Fiord (near Bergen), ^Ve 1900, 200 — 400 m.; Cephalis 54 fi high X 46 
broad, thorax 38 x 96. 

Lithomelma setosa J0rg., ®^®/i. Kvsenangen, ’Vi 1899, 0 — 140 m. 

a. Lateral view; the spine L| in fi’ont. 

b. Ventral-apical view; the sagittal ventral spine in front upwards. The inner lattice plate between the spines V and Lj is 
seen; also the axial spine, a. The specimen not fully developed. 

Amphimelissa setom (Cl.) J0rg., Near Jan Mayen, S/S Michael Sara 1900, st. 19, ^/e, 50—100 m. Young specimens (?). 

a. Antapical view. 

b. Another specimen; dorsal view, 

Cofiiiosphaera lepta J0rg., The Herle Fiord (near Bergen), ‘®/ir 1898, 0—300 m. Some tangential and radial beams. 

ChaUengeron Channeri (Murb.) Hck., ^®®/i. Sea, 40 miles NW of Gaukvaere, 1899, 0 — 700 ra. Peristome and radial 

spines broken off. The crossing lines in the middle indicate the structure of the shell, 

Ch. armakim Borg., *^/i. From the same locality. Blustrated from a sketch, as the specimen was lost before a complete 

drawing could be finished. 

Cadium melo (Cl.) Borg., Sea off Rest, 1899, o— 900 m. 85 |x long x 60 |t broad. 

House of Leprotintinnus pellucidns (Cl ) J 0 rg,, ^®®/i. The Skjerstad Fiord IV, V4 1900, 0—300 m. Foreign bodies on the 
house much; more numerous than usual. 

House of Tmiinnopsis nitida Brandt, mr. ovalis Jgrg. n. var.; ®®®/i. Moskenstrdmmen, 1899, 0—100 m. Length 48 ix, 
greatest breadth 38 ix; breadth of the mouth 22 |x. 

House of T. nitida Brandt, var. simmta (Brandt); *®®/,. Moskenstremmen, 1899, 0—60 m. Length 83 |t, breadth of 
the mouth 58 ix, breadth in the middle 46 |x, 

Codonella lagenula (Clap, et Lachm.) Entz, var. ovata J0BO.; From the west coast, near Bergen. 

Ptgchoci/lis urnula (Clap, et Lachm.) Brandt var. mharciica Jcbg. n. var; ®®®/i, Lyngen II, 0—250 m., ^7i 1899. The 
plicse of the house only indicated near the mouth, where they are more conspicuous, 

Cyttarocylis denticnlata (Ehrb.) Pol.^ var. mbedcntata J0 bg. n. var.; ^^®/i. Kvaenangen I, 0—60 m. liongth 1H>, 
„tail tip*^ 12 |x; breadth of the mouth 49 |x. 36 teeth. Areoles omitted in the figure. 

0. dmtieulata (Ehrb.) Pol., var. suhedentata J0rg.; ^^®/i. The 0gs Fiord, 1899^, 0—90 ra. Length 146 |i, tail 84 (x; 
breadth 61 |x. 86 teeth. Areoles 2Va on 10 jx, omitted in the figure. 

[Fig. 121 on pL XIV]. 
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Temperature cui vcs, 

I. IVanodybet, Va 1899. 

11. Tranodobet, 1899. 
lU. The Sea NW of Rest, 1899. 

IV. Tya Fiord I, 'Vs 1899. 

V. Gxsund, ‘Vs 1899. 

VI. Skjomeii II, V 2 1899. 

Vll. 0^s Fiord II, 'Vs 1899. 

VI 1 1. Skjerstad Fiord XH, V 3 1900. 
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The monthly averajfo heights of water at Kabelvaag (red curves) and Varde (blue curves) 


I. 

1B82 

IV. 

1882 

II. 

1^84 

V. 

1884 

m. 

1885 

VI. 

1885 


The average monthly downfall at 

Svolvmr and Varde 

S (red curve) V (blue cuiwe). 

From „Vand8tandsmaalingcr“ ed. by „Den norake gradmaalingskommission" and phfedberiagttagelser i Norge" ed. 
norske iheteorologiske institut". 
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PLATE XXI. 



PLATE XXL 

Downfall curves. 

The crossed lines ( ) represent the monthly average downfall of the year 1899, and the straight lines ( ) show the 

normal monthly values for 

I. Svolvmr (black curves). 

II. Skomvaer (blue curv’es). 

III. Tromse (red curves). 

IV. Alten (green curves). 

From „Nedb 0 riagttagelser i Norge** ed. by „Det norske meteorologiske institut**. 
















